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4 UNLOADING PLATFORM for tank car of chlorine makes use of available railroad 
spur thereby effecting economies in operation at Flint, Mich., Water Treatment Plant. 


Note expansion loop in chlorine line and warning signs. Pneumatic chemical conveyor 
(foreground) is not used. 


Field Testing Centrifugal Pumps—p. 275 Membrane Filter Studies—p. 292 
Current Water Works Law—p. 288 Sewage Aeration—p. 297 
News—Here & There—p. 7A 
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“ TAPPING 


comes 
naturally 


FA " ide 


. 


Tapping that involves no “bugs” may mean 
frustration to the woodpecker, but it spells 
economy and efficiency to the water works 
operator. This type of tapping comes naturally 
with Lock Joint Concrete Pressure Pipe. 


Modern tapping equipment and technique have 
made the tapping of Lock Joint Concrete Pres- 
sure Pipe a simple, speedy operation. Small out- 
lets for service connections, or larger ones for 














take-offs or cross connections, may be made 
under pressure with no danger of cross-threading 


or splitting the pipe. 


Thousands of such pressure taps made in the 
field on Lock Joint Concrete Pressure Pipe 
attest to the reliability of an operation which, 
in no case, ever caused damage to the pipe 
being tapped. 


LOCK JOINT PIPE Co. 


East Orange, New Jersey 


Sales Offices: Chicago, Ill. « Columbia, S.C. - Denver, Col. - Detroit, Mich. - Hartford, Conn. « Kansas City, Mo. - Perryman, Md. 


Pressure « Water - Sewer - REINFORCED CONCRETE PIPE « Culvert - Subaqueous 
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Part of the Permutit Precipitator-filter-demineralizer plant treating 2 million gal- 
lons of water per day at West Virginia Pulp © Paper Company, Charleston, S. C 


She’s only five foot two, but she “operates” 
these six Permutit Valveless Filters 


@ If these were standard manually- 
operated gravity filters, it would 
take 3 husky well-trained men (3 
one-man shifts) to open and close 
heavy valves for shutoff, backwash 
and rinse. If they were table-con- 
trolled automatic filters, the initial 
cost would be almost doubled. 


Fact is these filters are in the same 
price range as manual filters, yet 
they are completely automatic. They 
shut themselves off from service at 
just the right bed condition. They 
backwash and rinse at the most eff- 
cient flow rates and for a pre-set 


length of time. Then they put them- 
selves back into service. The little 
lady doesn’t have to touch them! 
Permutit Valveless Filters use a 
simple design employing basic hy- 
draulic principles to do the “think- 
ing” and the work . . . replacing ex- 
pensive valves, flow controllers and 
hydraulic or pneumatic control sys- 
tems. Initial installations have been 
approved for treatment of drinking 
water as well as process water. 
Our new Bulletin No. 4351 tells 
how you can cut both initial and 
operating costs with Valveless Fil- 


ters. Call the nearest Permutit man 
or write to The Permutit Company, 
Dept. W-7, 50 West 44th Street, 
New York 36, N. Y., or Permutit 
Company of Canada, Ltd., Toronto 
1, Ontario. 


PERMUTIT. 


rhymes with “compute it” 
a division of PFAUDLER PERMUTIT INC. 
Water Conditioning 
lon Exchange « Industrial Waste Treatment 
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Here’s the world’s easiest-to-operate, easiest- 
to-read magnetic flowmeter for water and 
sewage service. You can set any flow value 
at full scale .. . from 1 foot per second to 30 
feet per second. .at the turn of a direct- 
reading dial! Accuracy is +1%, regardless of 
piping configurations. You get all the ad- 

vantages of obstructionless flowmetering . . . 

plus these EXCLUSIVE F&P features... 

at no extra cost: 

e Any primary is interchangeable with any 
secondary. ._nocustom matching of meter 
to recorder. 

¢ Range from 0.1 to 30 feet per second. 


NEW FLEXIBILITY IN OBSTRUCTIONLESS FLOWMETERING 


Remote recording up to 2000 feet from 
the meter 
Power requirements cut in half... 117 v, 
60 cycle a-c useable in all sizes. 
Can measure reverse flows without auxil- 
lary equipment. 
e Fast response time... 2-3 seconds for a 
100% flow change. 
For complete details get in touch with the 
F&P field engineer nearest you and write for 
Catalog 10D1416. Fischer & Porter Com- 
pany, 178 Fischer Road, Hatboro, Pa. In 
Canada write Fischer & Porter (Canada) 
Ltd., 2700 Jane St., Toronto, Ont. 


FISCHER & PORTER CO. 


Instrumentation and Chlorination 
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Installing 48” Pratt High Pressure 
Rubber Seat Butterfly Valve in a 
Toledo, Ohio water main. Engineers: 
City of Toledo Water Department; 
George Van Dorp, Chief Engineer. 


TOLEDO... Chooses 
Pratt Butterfly Valves 
for Water Mains 


Long after this valve is buried, in six months or sixty years, 
it will still be easily opened or closed by one man 
using a standard tee-wrench. The design features of 
Pratt Valves are aimed at the kind of honest depend- 
ability you need for water main use ... the disc edge is 
corrosion-resistant and seats accurately in a rubber liner 
made extra-heavy to prevent permanent set. The one- 
piece stainless steel valve shaft rotates in lifetime lu- 
bricated bronze bearings, and the operator is per- 
manently lubricated and sealed to withstand seepage. 


In 1956, the City of Toledo purchased 13 Pratt Rubber 
Seat Butterfly Valves for its water mains, in 24”, 30”, 
and 48” diameters. All of them were designed for 
buried service without the need for protective vaults 
around valve or operator, adding substantial savings 
in installation costs to their proven freedom from 
maintenance problems. 

Pratt engineers stand ready to help you select valves for 
distribution service or any water works application. Call 


Have you sent for your copy? . . . of Pratt's on them with your next valving problem. 
40 page Manual of Rubber Seat Butterfly 
Valves. Useful—contains latest pressure drop 
and flow data, conversion tables, butterfly 
valve theory and application. Catalog B-2B 


HENRY 
PRrAl I 
Henry Pratt Company, 2222 S. Halsted St., Chicago 8, Ill. Representatives in principal cities 
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Briefs 


Use of Tank Car Chiorine, resulting 
effected by some ingenuity, a simple unloading rack and chlorine pipe 


in economies in Flint, Mich., was 


line, and unused railroad spur—page 26/7. 

Automatic Analysis for silica and hardness determination by newly de- 
veloped equipment is helpful in obtaining continuous control of chemical 
content of boiler feed water. It may also find use in ion exchange soften- 
ing plants- 270. 

Water Works Billing Department adds 


makes it possible for four clerks to turn out 250,000 bills annually based 


page 
a printing calculator which 


on eight different rates plus sewage service charges and a state tax 
page 273. 

Field Testing of Centrifugal Pumps not only determines the condition 
of the pump but also serves to check on the original estimate of head 
and capacity and to obtain data on operating costs.—Part I deals with 
planning and conducting the tests—page 275. 

Finances, Impoundment, Wells and other topics were discussed at the 
Section AWWA Meeting and are briefly reported here-—page 281. 
Management Problems and Water Resources were discussed at AW WA 
\nnual Meeting in Dallas. This report covers these topics; papers pre 
282. 


a oe 


sented in other sessions will be reported next month—page 
Pressure Losses in Water Meters, a nomograph by D. S. Davis was pub- 
lished in May on page 192 but the alignment chart was not the correct 
page 286. 


one. Here is the correct nomograph 


Oxygen Dissolved in Water is another nomograph in the series by D. 5 
Davis. (Note this particular alignment chart was published on page 192 
in May with the text for “Pressure Losses in Water Meters.” Here is 
the correct text and chart.)—page 287. 

Current Events in Water Works Law are being presented from time to 
time. This is the first of a series by John H. Murdoch, Jr.—page 288. 
Membrane Filter Media Studies have been made at Lawrence Experi- 
ment Station, and have indicated a need to develop a standard media for 
This is a progress report on the work 


use with the membrane filter. 


which is continuing—page 292. 


Sewage Aeration as practiced by the Manchester Corporation River 
Dept. in England is discussed in this Report From Abroad by John Finch 
page 297. 

Algae Effects on D.O. and B.O.D. were the subject of an extensive study 
by the Wisconsin Committee on Water Pollution. Part I appeared last 
month. This is Part 1l—page 300. 

Water Reclamation and Refuse Disposal were two topics of particular 
interest at the Spring Meeting of the California Sewage and Industrial 
Waste 
Conduit Within a Conduit solved a crossing problem and saved a siphon 
on a gravity water line supplying part of the City of Los Angeles— 
page 308. 


Assn.—page 306. 


The Annual Reference Number of Water & SEWAGE Works will be 
published Aug. 1, 1958. As heretofore, this issue will carry a consolidated 
five-year index to subject matter and authors (1958 and four previous 
issues). This five-year index is included because many of the reference 
articles in the previous four years have not become out of date. There- 
fore, for a complete reference library subscribers should keep the current 
and past four issues.—All subscribers receive this annual Reference 
Number. New subscribers after August will receive the Reference Num- 


ber as a premium. 
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YOUR BEST BUY 


for top performance, 
long life, low upkeep... 


Leqpo// 


WATER PURIFICATION 
AND FILTER PLANT EQUIPMENT 


Whether adding new plant capacity 
or modernizing present facilities, it 
pays to use Leopold Filter Plant 
Equipment. Leopold products can’t 
be beat for efficiency, long life, and 
overall economy. Any way you judge 
them, they’re your best buy. Just 
mail coupon below for details. 


LEOPOLD FIBERGLASS- 
REINFORCED PLASTIC 
WASH TROUGHS 

* Require no painting or other 
maintenance * Easy to handle 
—inexpensive to install * 
Resist weather, last indefinitely 
* For all design requirements 
* Also ideal for weir plotes, 
collector troughs, baffles, etc. 


ck 


LEOPOLD 
RUBBER-SEATED 
BUTTERFLY 
VALVES 


LEOPOLD GLAZED THLE 
FILTER BOTTOMS 

* Permanent * Can't corrode 
* Acid and alkali-resistant * 
Not subject to tuberculation ¢ 
Proved in over 375 plants 
with a daily capacity of over 
2% billion gallons. 


* Provide positive 
bubble-tight clo- 
sure * Designed for 
quick installation, 
easy operation, 


minimum upkeep. 
gi ume batch feeding 
of dry chemicals. 


MAIL COUPON TODAY 
FOR LITERATURE-—COMPLETE DETAILS! 
F.B. LEOPOLD CO., INC. 7 
Zellenopie, Pa. 
Gentlemen: 
C) Please send lite line 


LEOPOLD FILTER 
OPERATING TABLES 

* Over 2000 in service * 
Standard or special models 
for individual needs with elec- 
tric, hydraulic or pneumotic 
indicators. Also hydra-pnev- 
matic control systems. 


LEOPOLD 

DRY CHEMICAL 
FEED MACHINES 
* Available in three 
capacities for vol- 
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improved... 
streamlined... 


@ modernized...the 


EDDY Hydrant 


has ALL these features... 


%& Optional ground line break flange 

% Large diameter barrel for increased flow 

% O-ring or standard packing 

% New self-sealing rubber ring main valve packing 
% No lubrication required for fast, easy opening 

% Opens with the pressure—for instantaneous flow 


%& Closes against the pressure—eliminates water hammer 


The eEppy Hydrant...improved... 
streamlined...modernized...retains all 
the basic advantages that have made 
these hydrants outstanding for four gen- 
erations. Yet, it has important new 
advanced design features which pro- 
vide the utmost in efficient, dependable, 
longlife fire protection service. 

These new important advantages are 
provided without sacrificing interchange- 
ability of working parts with EDDY hy- 

drants now in service. Now, more than 

Optional break flange We me ever, EDDY offers maximum fire protec- 
gives double protection . ; ; . 

against impact damage tion, economical maintenance and assur- 

ance against future obsolescence in your 


NEW SAFETY FLANGE fire-fighting system. 


= 





Before buying or specifying hydrants, 
be sure you know how these advantages 
may benefit your community. 








NEW SAFETY COUPLING 


sF 


| ® DDYvave COMPANY WATERFORD 
A Subsidiery of Jomes 8 oe ‘ 


NEW YORK 
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News ----Here & There 





Dr. Clair N. Sawyer 

joined Metcalf & Eddy, Cons. Engrs. 
in Boston as Asso- 
ciate and Director 
of Research on 
July 1. For the 

past year, Dr 

been 

Prof. 

of Sanitary Chem- 


Sawyer has 


on leave as 


istry from Mass 
Inst. Tech 
he was writing a 


while 


book on Sanitary Chemistry for Engi- 
neers 

\ graduate of the University of 
M.S. from the 
Ph.D. from 
been at 


Wisconsin, with an 


Univ. of Colorado and 
Wisconsin, Dr 
M.1.7 
to that time, he had been a Special 
Investigator for So. Dakota at Sioux 
Falls, Director of Lake Pollution Sur- 
vey in Wisconsin, Asst. Prof. of San. 
at New York University and 
Fellow at 


Sawver has 


for the past 13 years. Prior 


Chem 
a Post-doctorate Research 
the Univ. of Wisconsin 

Dr. Sawyer is well known for his 
publications in his special areas of re- 
search (activated sludge, algal blooms, 
syndets, sludge digestion, industrial 
wastes, chlorination, and BOD deter- 
mination). One of his most recent 
papers on high rate sludge digestion 


appeared in our June issue 


New Jersey's Water Problems 

may be partially solved if the present 
legislature approved plan is approved 
by the voters in November. This plan 
calls for a dam on the Raritan River 
at Spruce Run and a reservoir at 
Round Valley 


Spruce Run will improve low flow 


Normal storage from 


conditions on the Raritan; only flood 
waters from Spruce Run will be di- 
verted to Round Valley about 10 miles 
distant at rates of 300 mgd. The 
scheme will assure a safe yield of 70 
mgd from Round Valley. 


Fluoridation in the U.S. 

was being practiced at the end of 1957, 
by 870 water supplies serving 1631 
communities and 33,295,000 persons. 
This information was obtained by the 
annual census on the status of fluori- 
dation made by the United States 
Public Health Service. 


The data released in the summary 
report shows that between 1945 and 
1957, 926 water supplies serving 1712 
communities (35,103,000 persons ) in- 
stituted fluoridation ; 69 of these water 
supplies discontinued fluoridation in 
that same period, but of these 69 sup- 
plies, 13 have reinstituted the prac- 
Ice. 3.2. 
ing 81 communities (2,008,900 per- 

the 


only 56 water supplies serv- 


have really discontinued 


sSOnTLS } 


practice. 





Correction 

to page 192, May issue of WATER 
The article 
Losses in Water 
a nomograph 
The actual 


& SeEwAGE WorKs. 
titled 


Meters” 


“Pressure 
presented 
which incorrect. 
chart shown was a nomograph to 
be used for determining oxygen dis- 
solved in water, also prepared by 
the same author, Prof. D. S. Davis. 
In this issue both nomographs with 


was 


correct text are shown on pages 286 
and 287. 











J. Stephen Watkins 

Consulting Engineers of Lexington, 
Ky., moved into new offices, their own 
building, at 446 East High Street in 
house held 


Lexington. was 


May 22. 


( y en 


ORSANCO 
and the industries of the Ohio River 
Valley are now studying a new pro- 
posal to control the discharge of salt 
into the Ohio River. The new plan 
proposes that plants which discharge 
significant amounts of chlorides to 
build lagoons or impoundments at the 
plant site to store salt wastes for at 
least three months. Discharge would 
be proportioned to stream flow. 
Final action of the Ohio River Val- 
ley Water Sanitation Commission will 
be taken in September. If the plan 
is adopted and the lagoons constructed 
within two years, the concentration of 
salt in the Ohio will be reduced be- 
the 125 


pre posed by 


mg/L limit originally 
the ORSANCO ‘staff. 


low 


By timing salt discharge to river flow, 
it is expected that the Ohio River will 
times the 


handle 
present load without exceeding aver- 
chloride 
above 125 mg/L. 


be able to seven 


age monthly concentration 


David J. (Dave) Purdie 
long time New York sales representa- 
tive for B-I-F In- 
dustries, Inc., re- 
tired on July 5, 
47 years to the day 
after he 
work as a tempo- 
rary employee of 
suilders Iron 
Foundry (now 
B-I-F Industries, 
Inc. ). He has been 
in the New York office of the company 
since 1914, and was manager of the 
New York District office from 1916 
to 1955, when he became a Consultant 


went to 





to the company. 


Dave, nicknamed “the big meter 
man” by his fellow members in the 
N. J. Section AWWA since he sold 
so many large Venturi tubes, was 
graduated from Brown University 
with a B.S. in Mech. Eng. in 1911. 
He was a member of Sigma Xi, hon- 
orary science and research fraternity. 
(In 1954 he was made a member of 
Tau Beta Pi, honorary engineering 
fraternity. ) 

Dave almost grew up with the Ven- 
turi meter and was well acquainted 
Herschel, inventor of 
Connet, 


with Clemens 
the Venturi tube and F. N. 
inventor of the registering meter for 
the Venturi tube. His recollections 
of these two men and the early days 
of the water works business are fas- 
cinating for anyone privileged to hear 
him reminisce. 

Dave only wrote two articles but 
his counsel helped many another bud- 
ding author. He had two patents is- 
sued to him, one covering a Telemetric 
Proportioning Controller (Oct. 1936) 
and the other a Proportional Flow 
Mechanism (July 1939). 


Dave Purdie, longtime friend of wa- 
ter works men throughout the east, 
and a real “ambassador of commerce,” 
to let his 
during retirement; he 


says he “does not intend 


mind freeze” 
will continue to read Time, the water 
works magazines Eng. News 
Record, and will continue to devote 
much time to church acitivities. He is 
a member of ASME, AWWA, 
FSIWA and the No. Jersey Water 


Conference 


and 
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Here are just a 


few reasons why 
these flexible 


connections are used 
in pressure 


or vacuum pipe lines... 


How long can a 
U.S. Rubber Expansion 
Joint last 


e@ U.S. Rubber Expansion Joints are re- 
silient and, therefore, do not, like metal, 
set permanently when compressed. 

@ Constant flexing merely keeps “U.S.” 
joints “alive”...prevents them from be- 
coming brittle. 

@ They absorb both axial and lateral de- 
flection far more than metal joints. Greater 
insulation against vibration and pump 
noises is provided. 

e There is never any electrolysis, corrosion 
or erosion. 

e U.S. Rubber joints handle pressures 
from 40 Ibs. to 125 Ibs. Compare! 


Mechanical Goods Division 


WORLD'S LARGEST 


Rockefeller Center, New York 20, N.Y. 
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...some have 
been on the job 
since 1926, 

the year 

they were 


invented! 


e@ Outside diameter of arch is smaller than 
on metal joints. Face-to-face dimensions 
(even with multiple arches) are smaller. 
e@ Weight is much less. This, plus the fact 
that no gasket is needed between flanges 
(unlike metal joints) results in an easier 
installation, lowering the cost. 

“U.S.” originated rubber expansion joints. 
They are at work in every kind of industry, 
prolonging the life of equipment in pres- 
sure or vacuum pipe systems. 

When you think of rubber, think of your 
“U. S$.“ Distributor. He’s your best on-the- 
spot source of technical aid, quick deliv- 
ery and quality industrial rubber products. 


MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


in Canada: Dominion Rubber Company, Ltd. 





News --- Here & There 


(continued ) 





Correction 

to page 154, in the April issue. An 
error appears in the captions under 
the two cuts at the top of page 154, 
in the article on “Slip-on” Joint Pipe. 
The error was not made by the author, 
Frank C., 
the preparation of cut layout and edi- 


Amsbary, but occurred in 


torial copy for the cut captions. To 
the right, here, appear the cuts in 
their proper respective positions with 
the proper captions. Persons who 
have retained this article in their files 
should substitute the correct illustra- 
tion (shown here). Reprints made for 
the U. S. Pipe & Foundry Co. show 


the correct version of the illustration. 


Ohio Water Pollution 

has decreased over the past five years 
due to almost a doubling the capacity 
of municipal sewage treatment plants 
during that period. In 1952, when the 


state’s water pollution control law 
was passed, municipal sewage treat- 
ment facilities had a total capacity of 
574 mgd. Today it is more than 1100 
mgd according to a report of the Ohio 
Water Pollution Control Board. In 
addition, 493 industries have installed 
waste treatment facilities and of these 


338 provide adequate treatment. 


Lloyd C. Huffman 

former head of the water works de- 
partment in Dayton, Ohio, has been 
named to be in charge of the sanitary 
engineering department of Mont- 


gomery County, Ohio. 


International Water Congress 

and temporary Exhibition of Water 
Supply Equipment were held at Brus- 
sels on May 25 to June 1. This is the 
fourth such meeting. This one, which 
drew nearly 1400 persons from 50 
countries was held in the frame of 
the World Exhibition of 1958 in Brus- 
sels. 

The Congress was organized by the 
International Association of Water 
Mains Distributors, of which the Na- 
tional Association of Water Main 
Distributors of Belgium — alias 
ANSEAU is a founder member. 
The federation established after the 
war holds sessions every three years. 


FIRST STEP is to insert the joint gasket 
in the bell. 


Don Herrick 
has retired as Executive Director of 
\PWA after 12 years in that position. 
During his tenure of office the mem- 
bership grew three-fold. Don, as he 
was known to his many friends, plans 
to live in Cruz Bay on the island of 
St. John, U. S. Virgin Islands and to 
continue to work in the field of sanita- 
tion 

New Executive 
Robert D. Burgher who has been As- 
sistant Director since 1953 


Director will be 


Kenneth E. Shull 

has Vice 
charge of Public Relations and Water 
uality Control of the Philadelphia 
Suburban Water Co. according to an 
announcement by Harold S. Schutt, 


been elected President in 


President. 

Mr. Shull joined the Company’s 
Purification Div. in 1938 and was ap- 
pointed Director of Public Relations 
in 1956. He is a member of AWWA, 


NEXT STEP is to place lubricant on the 
exposed surface of the gasket. 


the Amer. Pub. Relations Assn. and 
is a past president of the Ardmore 
Rotary Club. 


Benjamin G. Mitchell 

has been elected Vice President and 
Supt. of the Philadelphia 
Suburban Water Co. Mr. Mitchell, 
who joined the company’s Operating 
Division in 1932, was appointed Gen- 
eral Supt. in January, 1958. He is 
active in many community affairs and 


General 


is now serving as president of the 


Newtown Square Rotary Club. 


Consulting Engineers’ Assn. 
of Michigan has voted to join the Con- 
sulting Engineers’ Council, a national 
organization representing consulting 
engineers in more than 20 states. 
Officers of the Michigan group are: 
President, John R. Snell, Lansing; 
Vice Pres., John B. Harju, Ferndale; 
Secy.-Treas., Wesley Bentz, Lansing ; 
Dir., Max W. Benjamin, Detroit. 


Coming Articles in Water & Sewage Works 


Algae Effects on D.O. and B.O.D. 


Aluminum Covered Reservoir 


Cetyl Alcohol for Evaporation Control 


Construction of Sewers 


Current Events in Water Works Law (Series) 


Digester Net Effective Capacity 


Field Testing Centrifugal Pumps—Part II 
Industrial Wastes in Municipal Sewage 


MPN Coliform Index 
Split Flow Treatment 


Telemetering and Remote Control 


The Budget 


A. F. Bartsch 
W. C. Renshaw 
W. A. Heath 
L. K. Crawford 
J. H. Murdoch 
L. L. Langford 
F. W. Belts 

be Jaffe 

E. J. Laubusch 
Lloyd Owens 
Wilkerson and Moseley 
W. R. La Due 
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Manufactured in Canada by 


Canada Valve & Hydrant Co., 
Lid., Brantford, Ont. 


Water & SEWAGE WORKS, 


JULY, 


Surer sealing... 


easier maintenance 


with DARLING-PELTON 


SB pepe butterfly valves are new 
in both principle and performance. They 
offer you new advantages! 

For example, a continuous and adjustable 
rubber seating ring provides full 360° sealing. 
The disc itself swings on an axis eccentric to 
the centerline of the valve. 


This principle not only makes surer, drop- 


BUTTERFLY VALVES 


tight shutoff possible, but also eliminates shaft 
sealing problems, permits easy rubber seat 
replacement or adjustment without removing 
shaft or operator, and requires less operating 
torque. 

Get all the facts on this forward step in 
butterfly valve performance. Made to A.W.W.A. 
Specifications. Ask for Bulletin SLS-5708. 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 11, Pa. 


1958 
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Equipment 


News 





Filter Drainage and 
Media Support 
701 
The National Filter Media Corp., 
New Haven, Conn., dis- 
tributors of the United States Rubber 


exclusive 


Company's fabrics intended for filter 


process applications, reports increas- 
ing acceptance of this new engineer- 
ing material by filter manufacturers 
and filter users. 

Applications a 
as a filter media support and drainage 
member for wet process filters. The 


re primarily for use 


smooth surface, as compared to con- 
ventional coarse woven wire or per- 
forated plate, increases filter media life 
and eliminates the need for undercov- 
ers, even with the lightest media. The 
honey comb structure gives unexcelled 
hydraulic flow of filtered liquid. 

For wet filtration the material can 
be used on American disc filter leaves, 
Oliver drum filter panels, pressure fil- 
ters medium pressures), 
Moore type filter leaves, filter bottom 
tanks and pan filters—wherever an in- 
tegral filter media support and drain- 
age member is required. 

Trilok is j 


from 
polyethylene fiber and has the inherent 


(low to 


woven saran and 
corrosion resistance of these two plas- 
tics. Resistance to and recovery from 


compression is good. 


Flowmeter Calibration Stand 
702 
Fischer & Porter Co., Hatboro, Pa., 
has available a packaged portable unit 
for calibrating liquid flowmeters. The 
unit—a type calibration 
stand 
calibrating standard 


comparison 
uses turbine flowmeters as the 
The stand uses 
water, hydrocarbons and/or oils as its 


calibrating medium and is accurate to 
0.5% of instantaneous flow rate. 
Range is from 0.5 to 150 gallons per 
minute. 

Capable of accurately calibrating all 
types of flowmeters, including variable 
area, turbine, positive displacement 
and orifice meters, the basic design is 
flexible to permit tailoring to individ- 
ual customer’s requirements. Acces- 
sories, such as temperature, viscosity 
heating or 
and 


indicators ; 
filters ; 
explosion proof construction are avail- 


and density 
cooling coils; counters ; 


able. 


Hydraulic Lifter Speeds-Up 
Sludge Removal 
703 

Graver Water Conditioning Co., 
New York, N. Y., has developed an 
overload control for slurry clarifiers. 
It is available for use with the Graver 
Reactivator, a water clarification and 
softening unit. 









































The overload control is an hydrau- 
lic lifter on the sludge scraper shaft 
of the Reactivator which goes into ac- 
tion when heavy sludge prevents nor- 
mal rotation of the The 
lifter raises the scrapers to as high as 
12 inches or more—depending on the 
volume of sludge—so they can remove 
the top layer of sludge and work down 
until the entire bottom area has been 
cleared and the scrapers can operate 
smoothly in their normal position. 

A hydraulic pump and valve system 
activates the hydraulic lifter. The 
pump can be operated either manually 
or by a motor. The motor may be in- 
itiated either automatically or manu- 
ally by a switch. The entire unit is 
compact and can be easily installed. 


scrapers. 


CONTINUED ON PAGE I3A | 


| lubrication to 


| Pomp 


Surer Gland Lubrication 
for Centrifugal Pumps 


|THE Z-F GREASE SEAL eliminates 


that trouble spot where shaft enters 
casing. Applies constant positive 
packing and shaft— 
automatically. Excessive heat, rapid 
wear, leakage and scoring will dis 
appear as the Grease Seal applies a 
constant flow of lubrication when 
starts until it stops —auto- 
matically. Many other advantages, 
too. Write for com- 

plete description and 

price. ZIMMER and 


| FRANCESCON, Mo- 
| line, Mlinois. 





YOU KNOW 
YOU HAVE 


lhe best 


607 COLUMBIA AVE. 
DARBY, PA. 
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Eight 24” SMS-Rotovalves are used for pump check service at the Secondary Pumping Station of the U. S. Air Force’s Arnold 
Engineering Development Center in Tullahoma, Tenn.* Installed on 25,000 GPM pumping units, each hydraulically-operated Roto- 
valve has independent timing control for opening and closing, and a by-pass fast closure device for shut down in the event of power 
failure. Four more 24” Rotovalves perform similar service at the Primary Pumping Station. 


CLOSE CONTROL OF TIMING MAKES 
SMS -ROTOVALVES CHOICE AT TULLAHOMA 


When laying out the cooling water facilities at Tulla- 
homa, Robert and Company Associates of Atlanta, 
Consulting Engineers under contract with the Tulla- 
homa District, Corps of Engineers, U. S. Army, se- 
lected SMS-Rotovalves for pump check service. Close, 
positive control of valve opening and closing time that 
minimizes water hammer as pumps are cut in and out 
of the system made Rotovalves the first choice. Their 
rugged design and record for low maintenance cost 
were also important for this severe service. 


SMS-Rotovalves’ full-line opening offers no more re- 


sistance than straight pipe of the same diameter, means 
less head loss and lower pumping costs. Maximum ini- 
tial shut-off, with retarded area reduction at the clos- 
ing end of the stroke, controls water hammer. Opening 
and closing can be as fast as one second, or as slow as 
needed. Closure is drop tight, and monel-to-monel 
seats are self-purging. 

You can obtain full information on SMS-Rotovalves, 
Ball Valves or Butterfly Valves by contacting our near- 
est representative. Or, write to S. Morgan Smith Co., 


York, Penna. 
*Under construction by the Corps of Engineers, U. S. Army. 


HYDRODYNAMICS 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO 


5 


Rotovaives « Ball Vaives « R-S Butterfly Valves + Free-Discharge Valves «+ Liquid Heaters *« Pumps « Hydraulic Turbines & Accessories 
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Equipment News 


Uranium Fluorimeter for 
Water Supplies 
704 
Ball Research Boulder, 


has developed the new Uranium 


( orp., 
{ olo.. 


Fluorimeter of the transmission type 


a 


The instrument has high sensitivity 
and can be used for the determination 
of trace amounts of uranium in sam 
ples, water supplies, etc., as well as 
for the assay of uranium ore and for 
uranium plant and process control 
Careful regulation of lamp and cir 
cuit power supplies provide operation 
that is independent of normal power- 
line fluctuations. Readings are ob- 
tained from a digital dial instead of 
a meter and errors in reading and 
operator fatigue are thus reduced. 
The instrument is completely self- 
contained and requires less than a 
square foot of laboratory bench space. 
\n accessory attachment for liquid 
samples permits the fluorimeter to be 
used for the determination of beryl- 


lium, aluminum and other substances. 


Lubricated Swing Gate Valve 
705 
W. S. Rockwell Fairfield, 
Conn., has developed a valve of unique 
design, known as the “LUBESEAL” 
The valve is said to provide 
quick, easy, absolutely tight shut-off 
of flow under high pressure operating 


Co., 


valve 


conditions. Extensive tests have been 
made in lines at pressures as high as 


500 psi. It provides long, trouble-free 


CONTINUED FROM PAGE IIA 


service at extremely low maintenance 
expense. 

The gate or disc is first swung into 
closed position by the hand lever. 
Then, to assure positive tightness, a 
plastic lubricant (such as is commonly 
used in lubricated plug valves) 1s 
through channels by 
turning the hand projecting 
from the valve body. The high pres- 


fe yrced dk wn 


screw 


13A 


sure of this lubricant against the peri- 
phery of the gate and its seat holds 
the faces of the gate tight against the 
body. When the lubricant is under 
pressure the little cock on the lubrica- 
tor is closed. To open the valve, the 
cock is opened and the screw is backed 
off to relieve the lubricant pressure in 
the valve body and the disc lever is 
moved without any difficulty. 

The valve may be used on any fluid 
where possible slight contamination of 
the stream by the lubricant is incon- 
sequential 


CONTINUED ON PAGE 15A 


Not only is Triangle Brand Cop- 


per Sulfate successful in controlling algae but it also is effective 
in killing some aquatic weeds. Since the weeds are submerged and 
disintegrated, there is no chance of them floating down stream to 
start new infestations, or to clog the waterway. 

In sewage systems, Triangle Brand Copper Sulfate prevents roots 
and fungus from clogging pipes. However, there is no danger of 
affecting the surface trees owing to the low concentration of 
copper sulfate necessary to be valuable. 


The new booklets “The Use of Cop- 
per Sulfate in The Control of Microscopic 
Organisms” and “Copper Sulfate for Root 
and Fungus Control in Sanitary Sewers and 
Storm Drains” will keep you up to date. Send 
for a copy today! Phelps Dodge Refining Corp., 
300 Park Ave., New York 22, N. Y. 
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GREASE 
FITTING 
GREASE 


"O” RING 


GREASE 


NEW 
DOUBLE 
FEATURE 


HYDRANTS 


O’’RING-SEAL AND GREASE 
MBER FOR OPERATING THREADS 


When you specify “O” Ring Seals 
rather than conventional packing 
you reduce maintenance to a mini- 
mum. The lower “O” Ring is the 
pressure seal, the upper "O” Ring 
the dirt seal. The initial compression 
of the “O” Rings provides the seal 
when the hydrant is closed. When 
subject to water pressure the lower 
“©” Ring is forced to the top of the 
groove. The sealing force increases 
as the pressure increases. The spe- 
cially compounded rubber plastic 
“©” Rings insure a long life pressure 


seal. Each time the hydrant is 
operated, the "O” Ring Seals, the 
bearing surfaces, and the oper- 
ating threads are automatically 
lubricated. Threads and upper sec- 
tion of the stem are continuously 
lubricated and sealed from contact 
with water in the standpipe. The 
lubricant is suitable for tempera- 
tures of minus 30 degrees to 200 
degrees. All Smith Hydrants inclu- 
ding hydrants in service can be 
fitted with “O” Ring Seal Plates. 


MFG. CO. 


JERSEY 


- THE A.P. SMITH 


EAST ORANGE, NEW 
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Equipment 


Homogenizing and Mixing 
Combined in Pipe-Line Mixer 
706 

Eppenbach Division of Gifford- 
Wood Co., Hudson, N. Y., has de- 
veloped a new “Pipe-Line” homo- 
mixer for homogenizing and mixing 
on a continuous flow basis. 

The continuous 
mixing with high-speed high- 
shear homogenizing, and can be in- 


mixer combines 


flow 


stalled on existing pipe lines or made 
up with standard I. P. S. fittings for 
use where a pipe line does not cur- 
rently exist. 

Mounted on a structural steel plat 
form for portability and easy installa- 
tion, it will combine mixtures of liq- 
uids, gases and solids that can flow 
through piping. Standard models are 
made with stainless steel materials of 
construction for immersed parts 


Improved “‘Rotagrator” 
Screen and Comminutor 
707 
Infileo, Inc., Tuscon, Ariz., has an- 
nounced an improved “Rotagrator” 








screen and comminutor incorporating 
many new features for the comminu- 
tion of all sewage solids. 

Designed for faster and more effi- 
cient comminution, it is the result of 
a number of years of development 
and has been proved in actual use. 
It is completely shop assembled and 
shipped as a complete unit ready for 
simple and easy installation 


services please use reader service card. 


News 


CONTINUED FROM PAGE 13A 


Three safety features enable the 
unit to operate continuously without 
harm to the mechanism regardless of 
the load. These include special de- 
sign, material and operation of the 
comminuting rollers; adjustable fric- 
tion clutch that slips under excess 
loads, and an over-current relay which 
reverses the machine in the case of 


A simple, compact meter hous- 
ing, complete with service valve, 
for warm climate installations. 
The modern and better way to 


Gives 


install water meters. 


particularly heavy loads. 

Floating solids are intercepted by 
a stationary bar screen and raked into 
the comminuting rollers. Heavier 
solids may be intercepted directly by 
the comminuting rollers. 

Committed solids are re-screened 
Ones 
that are too large are automatically 


before they pass downstream 


returned to the comminuting rollers 
for further pulverization. 

The new unit is offered in five sizes 
for channels from 2 ft to 6 ft in width. 


CONTINUED ON PAGE I19A 


“The 


FORD 
Yokebox 


1. Small lid, clean meter, 
speeds meter reading 


< Sree 


2, Easy to 
handle, quickly in- 
stalled as a unit. 


3 Meter 
changes 
quick and 
easy, with. 
out cum- 
bersome 
tools. 


better protection, keeps meter 
cleaner. An investment in easier 


meter reading, longer meter life 


and greater revenue. 


4. Service 
valve easily 
operated and 
well pro- 
tected. 


Write for information 
on the Yokebox. 


FOR BETTER WATER SERVICES 


THE FORD METER BOX COMPANY, INC. Wabash, Indiana 
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WOULD 
YOU DO 
THIS 
TOA 


PIPELINE? 
ws 


CHECK VALVE SLAMMING CAN BE JUST AS BAD! 


Even moderate slamming can raise cain with a pump discharge line, causing 
leakage, throwing pipes out of line or causing other damage that may not be 
discovered for years. And heavy slamming can cause serious damage and 


service interruption. 


However, check valve slamming CAN be prevented . . . by installation of 
Ludlow and Rensselaer List 340 non-slamming check valves. These are non- 
slamming under most severe conditions, by virtue of adjustable spring tension, 
and are recommended as standard equipment wherever slamming is likely to 


occur. 


Ludlow and Rensselaer check valves are available 
in sizes from 3 to 30 inches, with or without lever : 
arm and spring. All materials and workmanship > FOR POSITIVE CONTROL 
exceed the A.W.W.A. requirements for gate valves: i . ; 
: of air inlet or discharge, in- 


end See Hyarente, : stall Ludlow or Rensselaer air 
- and vacuum and air release 
Write today for the L&R Check Valve Catalog : valves. 


- 


l_upLow « RENSSELAER 


VALVES & HYDRANTS 
THE LUDLOW VALVE MANUFACTURING CO., INC.,TROY,N.Y. SINCE1861 
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DESIGNED, FABRICATED AND ERECTED BY GRAVER 













WHICH TYPE OF 
WATER STORAGE 
IS BEST FOR 
YOUR NEEDS? 


—=ec =a we Rh eS “OS 


mm-potoourpms 





ON THE GROUND 


Reservoirs 





IN THE GROUND 


... the skill to fabricate 
... the experience to erect 





GRAVER TANK & MFG.(0. INC. 
EAST CHICAGO, INDIANA 
New York « Philadelphia « Edge Moor, Delaware « Pittsburgh 


_ Detroit » Chicago + Tulsa » Sand Springs, Oklahoma « Houston 
Glevated Tanke New Orleans «Los Angeles « Fontana, California « San Francisco 








BUILDING FOR THE FUTURE ON A CENTURY OF CRAFTSMANSHIP IN STEELS AND ALLOYS 
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Equipment News 


New High Pressure Valves 
708 
Conoflow Corp., Philadelphia, Pa., 
has announced the completion of a 
standard line of control valves avail- 
from 1” to 14”, with 


able in sizes 


pressure ratings up to 2500 Ib ASA 


- 


The Conoflow S valve—as the new 


series is called—is a patented, single- 
seated, angle design, which incorpo- 
rates a number of features not found 
in conventional control valves. The 
valve body has streamlined contours 
and is of extra heavy construction 
throughout. A _ self-sealing bonnet, 
oversized stem and stem guide, and 
Venturi seat ring and parabolic plug, 
assuring tight shut-off, are but a few 
of the significant design features. 
Sizes 1” through 4” carry ASA rat- 
ings to 2500 Ib; sizes 6” and 8” to 
1500 Ib ASA;; sizes 10”, 12” and 14” 
to 300 Ib ASA. 


Iron and Manganese 
Removal Sytsem 
709 
Graver Water Conditioning Co., 
New York, N. Y., has available a 
compact pressure diffuser method of 
iron and manganese removal from in- 
dustrial and municipal water supplies. 
Ideal for both large and small in- 
stallations, the system is composed of 
a vertical, cylindrical pressure cham- 
ber or diffuser into which compressed 
air is injected through a specially-de- 
signed perforated distributing device 


CONTINUED FROM PAGE I5A 


near the tank bottom. Raw water, 
flowing through the tank, becomes sat- 
urated with sufficient oxygen to oxi- 
dize any iron and manganese present 
in the water before it reaches the fil- 
ter bed. 

A solenoid valve, located in the air 
line between the compressor and the 


diffuser tank and energized from the 


19A 


pressure switch controlling the opera- 
tion of the well pumps, automatically 
stops and starts the flow of water 
through the diffuser tank. A pressure 
relief valve, located in the air line be- 
tween the solenoid valve and the dif- 
fuser tank eliminates excessive pres- 
sure on the filters in case the solenoid 
fails to operate. A needle valve in the 
air line ahead of the solenoid valve 
permits manual proportioning of the 
amount of air in relation to the amount 
of iron contained in the water. 


CONTINUED ON PAGE 21A 


Stop costly infiltration 
in storm drains and sewer 
lines with the famous 


CENTRILINE PROCESS 


Centrilining is effective in diameters from 6” to 144” 


The Centriline Process of cen- 
trifugally applying a cement- 
mortar lining to pipes in place 
can be as effective in preventing 
infiltration in sewer and storm 
lines caused by external pres- 
sures as it is in permanently elimi- 
nating leakage in water mains 
caused by interior pressures and 
corrosion. Infiltration means 
over-taxed pipe line capacity and 
higher costs for treatment and 
disposal. Infiltration also results 
in the settlement of streets and 
other surfaces. Centriline’s 6 mil- 
lion feet of pipe rehabilitation 


experience is on call to help with 
these problems. 

Lining is placed when infiltra- 
tion has been stopped by natural 
lowering of water table, plugging 
leaks from the interior, or by 
well pointing. A qualified Centri- 
line engineer will be happy to 
discuss our quick and economical 
method of repairing concrete and 
terra cotta storm drains and 
sewer lines in sizes from 6” to 
144”. For further information, 
write today for your copy of our 
free booklet which fully describes 
the Centriline Process. 


CENTRILINE CORPORATION 


A Subsidiary of Raymond International Inc. 


140 Cedar Street 
New York 6, N. Y. 
WoOrth 2-1429 


Branch Offices in Principal 
Cities of the United States, 
Canada and Latin America. 


® 
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THE WATER SUPERINTENDENT 


OVERSEER OF WATER WORKS OPERATIONS 


He says, “Accurate American Meters discourage waste and thereby 
help us meet the peak seasonal demands on the water system!” 


Most water waste is not willful — just forgetful — forgetting the hose 
is running, forgetting to shut a faucet tightly, forgetting to get a 
leaking faucet or toilet valve repaired. When American Meters are on 
the job, accurately registering such waste, forgetfulness disappears. 
Plumbing leaks are quickly repaired. With less waste, equipment is 
able to meet peak requirements at full pressure. 

And superintendents who use American Meters, know that even after 
30 or more years of service, they will still be silently, accurately, 
dependably earning water reven.: in full. That’s why they continue 
to buy AMERICAN. 


BUFFALO METER CO. 


2909 Main Street * Buffalo 14, New York 


The Meter with the thick disc that 
compels full accuracy. 
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Equipment 


News 


CONTINUED FROM PAGE 19A 


Belgian Filter Cloths 
710 





Synthetic Fertilizers & Chemicals, 
New York, N. Y., has available 


Lainyl, Belgium made synthetic filter 





cloths. 

Che synthetic cloths are said to re- 
tain most of the properties of natural 
fibers, and also add to them the speci- 
fic advantages of the new synthetics, 
such as chemical, heat and abrasion 
resistance. 

The Lainyl cloths last from 5 to 20 
times longer than some other filter 
materials, They also improve the qual- AUTOMATIC ae 
ity of both cake and filtrates, and in- BACKWASH FILTERS 
crease the filtering capacity of the 
equipment. In some cases this capac- 
ity is doubled 

These Belgian filter cloths almost 
completely eliminate blinding and con- 


siderably improve filtering efficiency 





They have a low moisture absorption 
and are resistant to molds, mildew and 


fungus 











Zirconium Prevents 
Chlorine Corrosion 





711 








Columbia-Southern Chemical Corp., 





Pittsburgh, Pa., has now standardized 








on zirconium for critical automatic 
chlorine control valve components 
Results of a two-year test in the 
company’s plant at Naturium, West 
Va., has shown that zirconium compo- 
nents in highly corrosive liquid chlo- 
rine service are more reliable and out- for COMPLETE WATER TREATMENT 
last the same stainless steel parts pre- 
viously used from four to more than in Modular Construction 
20 times longer. dah ” : . 
m ‘ - A real “thirst quencher” for industrial and municipal water 
ested was an air-operated, dia- can ff . . 
: pe , supplies is the Hardinge equipped water treatment plant— 
ag control valve 1 , - : A tise 
phragm contro! vaive using a zir available in unit sizes of from 1 M.G.D. to 5 M.G.D. 


conium stem with Teflon chevron 
packing. It has been in liquid chlorine Can be furnished complete with automatic plant controls. 





























service for approximately two years 
without failure. Previously valves in 
this service were equipped with type 
316 stainless steel stems which lasted 


from one to six months depending on 
the chlorine service, moisture con- | . 


centration and frequency of operation. COMPANY INCORPORATED 


Other materials such as titanium and 
the high nickel and super alloys were 
also tested and all failed. _ YORK, PENNSYLVANIA + 240 ARCH ST. + Main Office and Works 

CONTINUED ON PAGE 234 | New York - Toronte - Chicago = Hibbing « Houston - Salt Lake City - San Francisco « Birminghom - Jacksonville Beech 
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Write for full details. 











Four size 4 Carballs at Kansas City, 
Mo. burn either gas or oil to produce 
max. of 40,000 ibs. CO2/day. Size 
“O”" unit at left produces 570 Ibs. 
CO2/day for Jefferson, lowa Water 


Wal 


co. UNIT 


Walker Process now offers carbonation units for all lime softening plants from the very small 
to the largest. Sizes range from the new “OO” unit with minimum capacity of 55 lbs. CO?/day 
to the No. 4 at maximum output of 10,000 Ibs. CO2/day. 

Engineers can readily provide an entire carbonation system by simply specifying the appropriate 
size CARBALL in combination with Walker Process SPARJER diffusers assuring 


50% More CO: Unique Absorption Method 

Clean, Tasteless Gas Economical Operation 

100% Combustion Factory Tested Package System 
Write for bulletins 7W83 - 7W85 and 7W88 


TATUMAMIDSHIMI racronr = cncmeennc orrces« ssonaront 
AURORA, ILLINOIS 
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Equipment 


News 


CONTINUED FROM PAGE 21A 


Low Capacity Diaphragm 
Slurry Pumps 
712 

Milton Roy Co., Philadelphia, Pa., 
has announced that Dorr-Oliver, Inc., 
has licensed Milton Roy to manufac- 
ture and market small and miniature 
designs of the Oliver Diaphragm 
Slurry Pumps for extremely accurate 
proportioning applications in the 
United States. Under the license, 
Milton Roy Co., will have exclusive 
rights for the production of ODS 
pumps in sizes to approximately two 
gallons per minute. 


Dorr-Oliver’s ODS pump is recog 
nized as one of the most versatile de- 
signs available for hard to handle 
flows such as abrasive slurries, viscous 
solutions and easily damaged suspen- 
sions of floc or crystals. Milton Roy 
Company will manufacture the new 
ODS pump types under this license 
at their Philadelphia plant. 


New Controls for 
Water Systems 
713 
Femco, Inc., Irwin, Pa., has an- 
nounced effective new water system 
controls using a single pair of wires. 
With Femco components, either re- 
mote manual control or automatic con- 
trol of complete systems is available. 


From the filter plant control room, 
or other strategically placed panel, 
valves can be opened and shut, pumps 
operated, reservoir levels indicated 
and a complete system monitored and 
operated. 


Simple, compact audio tone units 
are used for on-off controls, continu- 
ous controls or telemetering and cir- 
cuit scanners are coupled with audio 
tones for control and indication of 
multiple steps and operations. 


Installation is simple, with a single 
pair of leased telephone lines all the 
wiring needed. Femco engineers de- 
sign and lay out complete system in- 
cluding operating consoles and control 
cabinets ready to set in place. 


-— ee 
- 


TENNESSEE CORPORATION 


erri- 


FERRIC 


floc 


Ferri-Floc gives smoother, more efficient 
and trouble free operation. Whatever 
your particular water treatment prob- 
lem may be, you can depend on Ferri- 
Floc doing a superior job and doing it 
efficiently and economically—Ferri-Floc 
is a free flowing granular salt which can 
be fed with few modifications through 
any standard dry feed equipment. It is 
only mildly hygroscopic, thereby per- 
mitting easy handling as well as storage 
in closed hoppers over long periods of 
time. 


The Superior COAGULANT 
AT 5 NE AEE I LENT I EE 


With The Plus FACTORS= 
AR SA ES ERE ER RR 


WATER TREATMENT 


Efficient coagulation of 
surface or well waters. 
Aids taste and odor con- 
trol — Effective in lime 
soda-ash softening. Adapt- 
able to treatment of near- 
ly all industrial waters. 


SEWAGE TREATMENT 


Ferri-Floc coagulates 
water and wastes over 
wide pH ranges—lIt pro- 
vides efficient operation 
regardless of rapid varia- 
tions of raw sewage, and 
is effective conditioning 
sludge prior to vacuum 
filtration or drying on 
sand beds. 


TENNESSEE 


SULFUR-DIOXIDE is effectively used for 
dechlorination in water treatment and to 
remove objectionable odors remaining after 
purification. 


COPPER SULFATE will control about 
90% of the microorganisms normally en- 
countered in water treatment plants more 
economically than any other chemical. 


Let us send you without charge a 
38-page booklet that deals specific- 
ally with all phases of coagulation. 
Send postal card to— 


CORPORATION 


Excellent taste 
and odor control 


Increased filter runs 


Coagulation over 
wide pH ranges 


Rapid floc formation 
Economy 


Turbidity removal 
Color removal 


Manganese and 
Silical removal 


Bacteria removal 


Ease of Operation 


617-629 Grant Building, Atlanta, Georgia 
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24A 
C. C. CONDON, Superintendent of the New Brunswick, N. J. Waterworks,* tells: 





“How we increased our peak load capacity 
with porous underdrains: 


“With our old graded-gravel filters, we couldn't always get the 
volume we wanted. Backwashing was frequent and usually on an 
emergency basis. Mudballs were common, too. In 1946 we started 
a year-and-a-half test of an ALOXITE® aluminum oxide bottom, 
using Anthrafilt for the filter media. This was so successful that 
now all eight of our gravity filters have ALOXITE bottoms. The 
other eight are pressure filters. 

“Our volume has jumped from our former peak-load limit of 
1% MGD to 2% MGD. Five filters with ALOXITE plates can 
do the job that used to keep eight busy. So we have far greater 
flexibility. And our backwashing is done on schedule now—not 
irregularly as before. It takes just 12 minutes every 24 hours. 

“Getting rid of clogged bottoms has also cut cleaning costs. 
Water is better too—in fact, even though we use raw water and 
mix the filtered water from both the gravity and pressure systems, 
we still show a hardness of 62 PPM, acidity of 2 PPM, and turbidity 
of 2.5 PPM. 

“Our only problem has been corners breaking on our #7 filter. 
We traced this to the use of overly-thin washers which allowed a 
little play. But this will be easy enough to cure.” 

The Carborundum Company, Refractories Division, Perth 
Amboy, N. J., Dept. X-78. 


*Mr. Luke Horvath is Commissioner of Water, and Mr. Thomas F. Boylan 
is General Superintendent. 


CARBORUNDUM 


Registered Trade Mark 
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e For further information on products or services please use reader service card. 


New Bulletins 


Automatic Transfer Switches 
714 
\utomatic Switch Co., Florham, 
N. J., has available a booklet on how 
to select an automatic transfer switch, 
and applications of this equipment 
Entitled, Consider in 
the Selection and Application of Auto- 
matic Transfer Switches,” the booklet 


ns Factors to 


discusses such requirements as inrush 
capacity, continuous duty rating, rapid 
transferral of load high thermal ca- 
pacity and ability to withstand elec 
effects, 


phase 


tromagnetic double source 


full 


various structural and operational fea- 


control, protection, and 


tures 


Water Filtration Plant Catalog 

715 

one of the 

Dresser Bradford, 

Pa., has just published a new Water 
Filtration Plant Catalog 

This new 8-page catalog describes 


Mig. Dyiv., 


Industries, Inc., 


Dresser 


the uses of Dresser Couplings on fil- 


AVAILABLE FREE 


tration plant piping in modern water 
treatment plants in actual operation 
today. 

This new catalog contains over 20 
imaginative photographs which illus- 
trate the uses of these couplings on 
discharge lines, pump and valve con- 
nections, raw water lines, chemical 
lines, and many other applications in 
filtration plant piping 

\nother important feature of this 
new catalog is the complete table of 
sizes and specifications for Dresser 
Style 38 Steel Couplings 


Flowmeter Selection 
716 
Fischer & Porter, Hatboro, Pa., has 
released a Technical Bulletin, on “How 
to Select Flowmeters,” that gives cri- 
teria for choosing the type of flow- 
meter to be used in measuring a given 
fluid or liquid. Advantages and limita- 
tions of basic types are listed in chart 
form. Major manufacturers of vari- 

ous types are also given 


Turbidity Transmitter 
717 


Bailey Meter Co., Cleveland, Ohio, 
has published a 4-page Product Speci- 
fication that ilustrates and describes 
how turbidity measurements are elec- 
trically transmitted to remote indica- 
tors, and/or recorders by the Bailey 
Bolometer Transmitter. Details of 
radiant energy detection principle of 
operation are provided along with in- 
stallation drawings and wiring dia- 


grams. 


Airmerge Blending System 
718 

Fuller Co., Catasauqua, Pa., has 
published a 16-page technical bulletin, 
describing the new Airmerge System 
for the exact blending of dry pulver- 
ized materials. 

The bulletin’s eight illustrated sec- 
tions discuss the complete Airmerge 
operation, including installation, 
blending problems and explanation of 
how the system’s various components 
function. 
and line 
drawings show how dry materials are 


Photographs cut-away 
thorough homogenized by combining 
CONTINUED ON PAGE 27A 
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DIXIE TANK’S "SYMBOL" OF YOUR PROTECTION 
DIXIE TANK & BRIDGE CO. 


3523 LAMAR AVENUE 


MAILING ADDRESS: P. 0. BOX 14, MEMPHIS 1, TENN. 


The largest water tank repair 
company in the United States 
is at your service. Repairs 
guaranteed for 12 years... 
interior paint guaranteed for 
3 years ... exterior painting 
guaranteed for 6 years. 


Representatives in 
every state of the Union. 


Please write or wire 
us for more information. 








Water & SEWAGE WorKS, JULY, 1958 





KANSAS 


























100,000 Gallons 250,000 Gallons 150,000 Gallons 300,000 Gallons 
Head Range 21°01” Head Range 30102” Head Range 24°9 4” Head Range 30°09” 


Some recent examples 
of Double Ellipsoidal =~ 


in the very low head-range range 


The low range of head inherent in all PDM Double Ellipsoidal 
Elevated Steel Tanks is an advantage emphasized particularly 
in the capacities from 100,000 to 300,000 gallons. 

@ As illustrated in the installations above, you get low head 
range plus fine appearance in our Double Ellipsoidal design. 
Let us detail for you the important economy factors, as well. 


Pittsburgh-Des Moines Steel Company 


Plants at PITTSBURGH, DES MOINES, SANTA CLARA, FRESNO, and CADIZ, SPAIN 


SALES OFFICES AT 
PITTSBURGH (25). ....3418 Neville isiand DES MOINES (8) 919 Tuttle Street 
NEWARK (2) 1718 Military Park Bidg. DALLAS (1) 1223 Praetorian Bidg. 
CHICAGO (3). .622 First National Bank Bidg. SEATTLE (1) Suite 326, 500 Wall St. 
EL MONTE, CAL..............P. O. Box 2012 SANTA CLARA, CAL 625 Alviso Road 
ATLANTA (5)... .361 E. Paces Ferry Rd., N.E. DENVER (2).....323 Railway Exchange Bidg. 





New 
Bulletins 


CONTINUED FROM PAGE 25A 


quadrant blending and pulsated aera 
tion. Other illustrations detail the sys- 
tem’s various blending methods: the 
batching scheme, and continuous op 
eration 

Text material explains the system's 
ability to blend materials that differ 
in bulk density and fineness. Dia 
grams show the blending tolerance of 
the mixed materials. 

\lso included is a list of the neces 
sary equipment, such as the compact 
aeration units, outlet valves, fittings, 
manifolds, piping requirements, com 


pressors and the control cabinet 


Pneumatic Sewage Ejector 
719 
The Mechanical Equipment Divi 
sion of the Komline-Sanderson Engi 
Corp., Peapack, New Jersey, 
has just published a new 14-page, two- 


neering 


~ 


color, illustrated catalog on the Kom- 


line-Sanderson Pneumatic Sewage | 


I-yector systems 

Included in the bulletin are dimen 
sion tables, compressor motor selec 
tion tables, descriptions, form of ejec 
tor specifications and information as 
to selection of the proper size ejector 

Plan and elevation diagrams of sim 
plex and duplex electrode and pneu 
matically controlled ejectors units are 
inclined, as well as general informa 


tion on ejectors 


Radio-Active Waste 
Measurement 
720 

Baird-Atomic, Inc., Cambridge, 
Mass., has just published a catalog 
describing a complete, new line of 
atomic instrument systems to measure 
and analyze radioisotopes in indus- 
trial, medical and biological applica- 
tions. 

Four new scintillation spectrome 
ters are described in addition to the 
instrument assemblies making up the 
Basic Laboratory and the ultra-pre- 
cise University Series Laboratory for 
scintillation, proportional and geiger 
counting. 

CONTINUED ON PAGE 96A 





only U.S. MOTORS 


with asbestos | 


your best 
protection 


Ter tial-3e 
relmelelelondiols 
shutdowns 
caused by 
motor 


elt igsrrelene_) 


In U.S. Verticlosed Motors 


asbestos protection prevents burn-outs 


Only U.S. offers pump owners this protection! ALL windings in U.S. 
Verticlosed pump motors are insulated with asbestos — nature’s million- 
year-old insulating material that cannot carbonize! Many motor makers 
use varnished paper, cloth, oiled linen, press-board, fish-board—even 
insulating varnish alone. All these will carbonize...not one is fire-proof ! 

Only the original, patented U.S. AsBestic PRocEss—gives you: 
l- heat resistance ...can’t carbonize, 2- heat conductance better than 
any cellulose material, 3- moisture resistance...due to exceptional 
impregnation and coating of windings. Protect yourself against 
costly shutdowns due to motor burn-out! Available in RATINGS 
1% to 500 H.P In any pump installation be sure to specify: 
“U. S. VERTICLOSED Motor”! 


U.S. ELECTRICAL MOTORS INC. 


P.O. BOX 2086. LOS ANGELES 54, CALIFORNIA 
OR MILFORD, CONNECTICUT 


FREE COLOR-ILLUSTRATED 

BROCHURE ... For Full 

information, send for FREE 
illustrated Verticlosed Bulletin. | 





Line Restriction 








SIDNEY, OHIO 


A Foxboro Magnetic Flow Meter was installed right in the return activated sludge line at 
Sidney's modern sewage plant. Supervisor reports it's been operating so smoothly that they 
haven't had to touch it. 


FRAZER, MICHIGAN 


12” Foxboro Magnetic Meter 
measures and totalizes raw 
sewage influent at Clinton 
Township treatment plant. 
Supervisor reports accuracy 
perfect — no variations — no 
maintenance since it 

was installed. 





MEDFIELD, MASS. 


Town of Medfield and 
nearby State Hospital have 
independent water 
supplies — use common 
storage facilities. Foxboro 
Magnetic Meter measures 
and records flow rates in 
both directions. Two 
integrators, next to 
recorder, keep separate 
running totals of both 
flow rates. 
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Problems Eliminated! 


for these municipal utilities 
equipped with Foxboro 
Magnetic Flow Meters 


Introduced four years ago, the Foxboro Magnetic 
Flow Meter has proved its superiority for measur- 
ing water, sewage, sludge and other treatment 
plant flows. 

Foxboro Magnetic Meters are installed the same 
as a length of pipe. Measurement is linear and is 
transmitted by electric cable to centrally-located 
Dynalog* Flow Recorders. There are no line 
restrictions of any type. That means no added 





Other Progressive Communities Installing 
Foxboro Magnetic Flow Meters 


Benton Harbor, Michigan — raw sewage 


Hayward, Calif. — water 


Pittsburgh, Pa. — raw sewage 


(Allegheny County Sanitary 
Authority) 


Covington, Ohio —return activated 


. , sludge 
pressure drop . . . no meter runs or straightening Warren Township, Michigan sane ain 
vanes. and sludge 
Bloomfield Township, Michigan — water 


Seattle, Washington — sludge 
(Lake City Sewage Plant) 


Milwaukee, Wisconsin — sludge 
Piqua, Ohio — sludge 
— sewage 


Maintenance on the Magnetic Flow Meter is 

practically nil. There are no pressure taps to get 

plugged or frozen. There are no seals or purges 
- no moving parts to foul. 


Look over the installations on these pages. And 
for complete details write for Bulletin 20-14B. The 
Foxboro Company, 897 Neponset Ave., Foxboro, 
Mass., U.S.A. 


Arkansas City, Kansas 


Meter sizes on these installations range 
from 3 inches to 6 feet. 


OXBOR 


REG. U.S. PAT. OFF. 








*Reg. U.S. Pat. Off. 





CHICAGO, ILLINOIS 


This 20” Foxboro Magnetic Flow Meter was installed in the South 
District Filtration Plant in April, 1956. Because it has no line 
restrictions, plant officials knew the meter would add no more 
pressure drop than an equivalent length of pipe. Note how it was 
installed directly downstream from an elbow. 
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ANY PIPE CAN PROMISE... 


@& 50 YEARS YOUNG! This 36” 
Cast Iron Pipe feeder main was in- 
stalled in 1907. Taken up in 1954 
because of relocation project, it was 
relaid in 1956 for a bypass line 
around new highway interchange. 


a Close-up of section of above 
pipe 1,958 feet of which was cleaned 
and reused. 


women CQISET IFO 
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What other pipe offers you 








LONG LIFE + STRENGTH 





+ HIGH FLOW CAPACITY? 








Don’t doubt when you 
buy pipe-specify cast 
iron and be sure of... 


1. LONG LIFE... 
42 North American cities are still using 
cast iron water mains laid 100 years 
and more ago. Hundreds more have 
passed the 50 year mark. 


BEAM STRENGTH... 

Cast Iron Pipe is inherently tough . . . 
stands up under heavy traffic load, 
soil displacement and disturbance. 


. HIGH FLOW CAPACITY... 
Cement lined cast iron pipe and fit- 
tings will not tuberculate . . . delivers 
a full flow for the life of the pipe. 


EXTERNAL LOAD RESISTANCE... 

6” Class 150 Pipe withstands a crush- 
ing load of 17,900 pounds per foot .. . 
nearly 9 tons. 

CORROSION RESISTANCE... 

Cast Iron Pipe effectively resists cor- 
rosion . . . vital factor in its long life 
and dependability. 

TIGHT JOINTS... 

A full range of leak-proof, low cost, 
easy-to-assemble joints for pipe and 
fittings are available for all conditions. 











You’ve read and heard thousands of 
words—all selling pipe. 
But make no final choice before you ask this 
simple question: What pipe offers you not 
one, not two but all the factors that spell long, 
trouble-free life and dependability. 


The answer is... cast iron pipe. Performance 
made it... and performance keeps it... 


America’s No. 1 Water Carrier. 


Its service record proves it! 


THE MAN WHO CHOOSES 
CAST IRON PIPE TODAY 
WON'T PAY FOR IT AGAIN 
TOMORROW! 


Cast Iron Pipe Research Association 
Thos. F. Wolfe, Managing Director 
Suite 3440, Prudential Plaza, Chicago 1, Ill. 


* 
Ae Md oa G3 FOR MODERN WATER WORKS 
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H. E. Schlenz, President of PFT, inspects 1000th PFT Heater Unit before its shipment to Oakland, California 
plant. 


PFT’s 1000th Heater and Heat Exchanger Unit 
to be installed in Oakland’s East Bay Plant 


The flexibility and expandability of 
PFT equipment is demonstrated 
again at the East Bay Municipal 
Utility District Plant which serves 
Oakland and the Bay area com- 
munities. 

PFT’s No. 1500 Heater and Heat 
Exchanger Unit (above), the 1000th 
unit of its kind manufactured by 
PFT, is now on its way to the East 
Bay Plant. It is the fourth to be 
installed. 

Originally the East Bay Plant, which 
was built in 1951, included three 95’ 
diameter digesters all equipped with 


PFT Floating Covers, three No. 1500 
Heaters and Heat Exchanger Units 
and a complete system of PFT gas 
control equipment. 

The present expansion includes the 
fourth 95’ diameter digester with a 
PFT Floating Cover and the Digester 
Heater shown above. For increased 
efficiency the Floating Cover is 
equipped with a PFT-Pearth Gas 
Recirculation System. 

Detailed information on PFT Di- 
gester Heaters and Heat Exchangers 
as well as other waste treatment 
equipment is available on request. 


Waste Treatment Equipment 
Exclusively since 1893 


PACIFIC FLUSH TANK CO. 


4241 Ravenswood Avenue 
Chicago 13, Illinois 


PORT CHESTER. N. YY. *© SAN MATEO, CALIF * CHARLOTTE, N. C. © JACKSONVILLE © "“*5NVER 
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ALL THESE NEW IMPROVEMENTS 


* Amazing capacity—lifts and carries up to 4000 Ib. 

sk Wide 46” gauge crawler gives added stability. 

2 Longer crawlers give you greater traction. 

* New hydraulic pump for more accurate handling. 

% Raises or lowers boom while tractor is in or out of gear. 
N EW 0 LIVE e 2& Special dozer is hydraulically controlled. 

%& New 4-speed transmission answers every travel need. 


0C-4 “Little Boomer” — 
has still more of 


what you 








4: | w tHE OLIVER corporation 


Industrial Division, 19300 Euclid Avenue, Cleveland 17, Ohio 
a complete line of industrial wheel and crawler tractors and matched allied equipment 
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€LIMAX OFFERS 
MORE THAN 
ENGINE POWER 


It’s convincing enough to know that you bought 
the best engine for your service, but it’s a lot 
more convincing to know that the parts and serv- 
ice man is just a quick telephone call away —just 
in case you need him. 

This is one of three important reasons...our cus- 
tomers tell us...why they buy and are so satisfied 
with Climax Engines. Here is a recent comment: 

“I bought my Climax Engine because I was 
able to select the one just right for my job. They 
showed me how easy it was to maintain, and this 
has proved completely true. What’s more, I am 
more satisfied than ever now that the new 
Waukesha-Climax setup gives me the best serv- 
ice facilities I could ask for.”’ 

Get the complete facts from your Waukesha- 
Climax Distributor. 


WAUKESHA-CLIMAX DISTRIBUTORS 


EAST MIDWEST (Continued) 
Maryland: Baltimore Indiana: Indianapolis 
C. V. FOSTER EQUIPMENT CO. EAGLE MACHINE CO. 
Massachusetts: Boston lowa: Waterloo 
NEW ENGLAND ENGINE & PARTS CO. LEWIS MOTOR SUPPLY, INC. 
Fair Haven Kansas: Great Bend, Wichita 
HATHAWAY MACHINERY CO., INC. KANSAS ENGINE & MACH. CO. INC. 
New York: Buffalo 
Kansas City 
H. 0. TAYLOR CO. AAA ENGINE & ELECTRIC, INC 
New York City 
Kentucky: Lexington 
GENERAL MACHINE PARTS CO., INC. WOMWELL AUTOMOTIVE PARTS CO. 


Pennsylvania: Philadelpma 
AUTO GEAR & PARTS CO. INC. Michigan: Detroit 
R. G. MOELLER CO 


Clearfield, Pittsburgh 
MOTIVE PARTS CO. OF PENNSYLVANIA Minnesota: St. Paul 
7 PARK MACHINE. INC. 
Virginia: Richmond 
RICHMOND AUTO PARTS. INC. Virginia 
West Virginia: Bridgeport NORTHERN ENGINE & SUPPLY CO. 
MOTIVE PARTS CO. OF PENNSYLVANIA Missouri: St. Louis 
Charleston HELMSING BROTHERS, INC 
ONL WELL SUPPLY CO Nebraska: Omaha 
SIDLES CO. 
Ohio: Cincinnati 
Florida: East Tampa, Jacksonville CINCINNATI ENGINE & PARTS CO. 
M. D. MOODY & SONS, INC. Cleveland 
Miami WEPCO EQUIPMENT COMPANY 
SIMPLEX SALES COMPANY, INC. 
Georgia: Atlanta 
POWER SERVICE CO. 
North Carolina: Charlotte, Fayetteville 
SOUTHERN BEARINGS & PARTS CO. 


SOUTHEAST 


Columbus 
G. W. HOLMES 60 


Wisconsin: Green Bay 
PAYNTER EQUIPMENT CORPORATION 
SOUTH CENTRAL 
Alabama: Birmingham 
SOUTHERN COACH PARTS, INC. 
Louisiana: New Orleans 


Mississippi: Natchez 
REAGAN EQUIPMENT CO. 


MIDWEST 


Ilinois: Chicago 
MOTIVE PARTS CO. OF AMERICA, INC. 


Grayville 
OfL FIELD MOTOR SERVICE CO. INC. 


Climax Offers Expert 
Nationwide Service 


A complete line of gas, gasoline or butane engines. 


6 cylinder to V-12. Maximum basic engine ratings: 
40 to 605 hp. at 1200 rpm. 











SOUTH CENTRAL (Continued) 


Tennessee. Memphis 
BERRY EQUIPMENT CO. 


Nashville 
PRECISION PARTS CORPORATION 


SOUTHWEST 
Arizona: Phoenix 
Louisiana: New Iberia, Shreveport 
New Mexico Hobbs 
WAUKESHA SOUTHWESTERN ENGINE 
& PARTS CO 
Oklahoma: Duncan, Seminole 
HOPEMAN EQUIPMENT CO. 
Oklahoma 6ity 
WERME SUPPLY COMPANY 
Texas: Abilene, Corpus Christi, Dallas. 
Houston, Kilgore, Odessa, Pampa 
San Antonio, San Juan, Wichita Falls 
WAUKESHA SOUTHWESTERN ENGINE 
& PARTS CO 


ROCKY MOUNTAIN 

Colorado: Denver 

WAUKESHA ENGINE & EQUIP. CO. 
Idaho: Boise 

D. WN. NORDLING PARTS CO. 
Montana: Great Falls 
New Mexico: Farmington 
North Dakota: Williston 

WAUKESHA ENGINE & EQUIP. CO. 


ROCKY MOUNTAIN (Continued) 
Utah: Blanding, Salt Lake City 
THE LOVE MACHINE CO. INC. 


Wyoming: Casper 
WAUKESHA ENGINE & EQUIP. CO. 


west 
California: Avena! Bakersfield. Castaic, 
Los Angeles, Santa Maria, Taft, Ventura 
WAUKESHA SOUTHERN CALIFORNIA 
Emeryville 
WAUKESHA PACIFIC EQUIPMENT CO. 


Eureka 
B & S SUPPLY Co. 


NORTHWEST 
Oregon: Portiand 
TRUCK & INDUSTRIAL EQUIPMENT CO, 


Washington: Seattle 
PISTON SERVICE, INC. 


ALASKA 
Anchorage 
AIRPORT MACHINERY CO. INC. 


CANADIAN DISTRIBUTORS IN: 
Edmonton, Alb. Montreal, Que 
Toronto, Ont. Vancouver, B.C 
Winnipeg. Man 


CLIMAX ENGINE MANUFACTURING CO. 
e DIVISION OF WAUKESHA MOTOR COMPANY e 


FACTORY—CLINTON, IOWA 
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INSTALL 
GATE VALVES 


UNDER PRESSURE! 


e in hydrant stubs 
to permit repairs 





e where present valves 
do not work 


e where additional 
control valves — 


are needed 


H-800 
INSERTING VALVE 
sizes: 4", 6" and 8” 


MUELLER’ INSERTING VALVES wre quickly and easily 
installed in any 4”, 6” or 8” cast iron main. All operations are performed under pressure. 
Flow through the main is not interrupted and there is no loss of water. 

The gate valve mechanism of Mueller Inserting Valves is identical to that of Mueller 
AWWA Gate Valves — in fact, the parts are interchangeable. Once installed in the main, 
Inserting Valves are operated like an ordinary gate valve. 


Use Mueller Inserting Valves and Equipment to add the valves you need. 


Use the new Mueller ‘CL-12"' Drilling Machine to install 
all sizes of Inserting Valves faster than ever before. 


para > MUELLER Co. 
our Mueller hepresentative 
“ Tao DECATUR. ILL. 


has full information on Inserting Valves 
and the new ‘CL-12” Machine. . Ga iae reg Factories at: Decatur, Chattanooga, Los Angeles; 
Contact him or write direct. mee in Canada: Mustler, Limited, Sarnia, Ontario 
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U. S. STEEL CORPORATION 
Fairless Works 


Potable Water Treatment Plant 














Builders Auto-Central® Filter Control System features unusual reli- 
ability through automatic sequence operating of valves during the 
backwash cycle until the filter is restored to service. The operator 
pushes the button — Auto-Central does the work! 


£ 

ied 
i Be wh. ONE SOURCE 
*_ eet ONE RESPONSIBILITY 


Manval control is available from individual filter consoles. These 


include instrumentction which displays information for monitoring 
filter operation. A separate gauge shows the extent of filter sand 





©BUILDERS- -PROVIDENCE 
B-I-F INDUSTRIES Qe 





















POSITIVE CONTROL OF MATERIALS IN MOTION @ 





ONE SOURCE-ONE RESPONSIBILITY 
VITAL FACTOR IN EQUIPPING 






NEW INDUSTRIAL 
WATER TREATMENT PLANT! 






Builders-Providence Controls and Equipment Installed 
at U. S. Steel’s Fairless Works! 






Cost-conscious industry realizes many distinct advantages in dealing with a single 
source. In water works plants, optimum operation depends upon the complete 
integration of many complex components. Builders-Providence, with the 
experience gained from thousands of performance-proven 
water works installations, provided U. S. Steel with such 
a source of controls and equipment. 










The comprehensive Builders line is designed for ease of 
integration . . . resulting in faster installation, lower 
operating costs, greater systems reliability, and minimum 
maintenance. 









A single, responsible source for metering, control, valves, 
filter underdrains, wash water troughs, gas (liquid and 
dry) chemical feeders . . . backed by a nation-wide sales 
and service organization . . . saves time and money during 
the construction phase, the operating phase . . . and 

for years afterward! 











For complete satisfaction, insist on the high performance 
standards which Builders maintains through its nation- 
wide sales and service organization. Write Builders- 
Providence, Inc., 350 Harris Avenue, Providence 1, R. I. 













Cost of water treatment chemicals, alum and 
hydrated lime, is minimized with Omega Uni- 
versal Feeders, manufactured by a division of 
B-I-F Industries. The chemicals are applied in 
proportion to the flow of water, insuring cor- 
rect dosage regardless of variations in plant 
output 









Builders Autc-Central Control 
Panel is equipped with manval 
and automatic controls . . . with 
audible alarms and lights to indi- 
cate any departure from desired 
conditions. 












The specicl, angle-pattern, filter drain 
valve shown in foreground permits greater 
economy and simplicity of main piping. 
Building space is used efficiently. There is 
easy access for maintenance of equipment. 


Flow of incoming water to be treated 
is metered ond automatically held to 
a predetermined flow-rate through a 
Builders Automatic Venturi Flow Con 
troller. The Builders rubber-lined 
Butterfly Valve is equipped for both 
automatic and manual emergency 
operation. 


Builders automatic proportional 
Chlorinizer combined with Propor- 
tioneers Sodium Chlorite Feeder 
generates chlorine dioxide which is 
highly efficient in providing water 
free of taste, odors and harmful 
bacteria. 





VERTI-FLO CLARIFIER 
To) MA-1M ol lolilme) d-lalelelo Melee) o)(-ay 


Rex Verti-Fio Clarifier in Gastonia, N.C., sewage treatment plant. Walter Gardner, plant chemist. 


With the aid of Rex Verti-Flo Clarifiers, the city of 
Gastonia, North Carolina, substantially increased 
the capacity of its sewage treatment plant without in- 
creasing the plant size...solved the problem of a badly 
overloaded plant. Installed in the existing settling 
tanks, Verti-Flo provided the increased capacity 
needed...at low cost. Here’s why! 

Rex Verti-Flo Clarifier divides the conventional 
horizontal-flow settling basin into a series of indi- 
vidual vertical-flow cells. Through a unique combi- 
nation of wood partitioning baffles and adjustable 
V-notched weirs entirely around the periphery of 
each cell, tank capacity is tremendously increased. 
Installed in existing tanks, Rex Verti-Flo Clarifier 
will at least double the present capacity...and provide 


a far clearer effluent. 


The adjustable weirs control the draw-off within 
each cell so that full advantage is taken of the gener- 
ous weir length. Inlet, distribution, vertical and weir 
velocities are extremely low and carefully controlled 
...assuring most suitable settling conditions. There 
is no short-circuiting between cells and flow is com- 
pletely balanced throughout the tank and among the 
cells. 

If you have an overload problem in your plant or 
want to assure maximum capacity for a new plant, 
investigate the advantages of Rex Verti-Flo Clarifier. 


For complete details, write CHAIN Belt Company, 
4610 W. Greenfield Ave., Milwaukee 1, Wisconsin. 


CHAITIN! ser 
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Empire Type 16 
Large Capacity Meter 


Current Meter 


Rockwell Single Register 
Compound Meter 


Rockwell Manifold 
Compound Meter Unit 


FOR YOUR EVERY 
WATER MEASUREMENT NEED 


Rockwell alone offers you your unrestricted choice 
of all that’s the latest and finest in 

measurement. When you buy any Rockwell 
meter you can be sure it’s the best of 

its kind . . . a product of the most 

progressive company in the industry. 

Rockwell Manufacturing Company, 

Pittsburgh 8, Pa. 


WATER METERS 


another fine product by © 


ROCKWELL 
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A Byers field service representative can relate new 4-D Wrought Iron test results to the specifier’s corrosive applications. 


Laboratory and field test results lend 
added support to 4-D Wrought Iron specs 


Our metallurgical staff compiles and analyzes great 
funds of data on corrosion-resistant materials. 


With some products, a company representative’s natural enthu- 
siasm is often tempered by actual test results in the laboratory. 

Not so however, with new 4-D Wrought Iron. Byers field service 
engineers can present research facts which confirm the increased 
corrosion-resistance of this new product. 

Comparative testing with standard Wrought Iron, as well as 
many ferrous substitutes, proves new 4-D Wrought Iron a de- 
cidedly superior deterrent to corrosion. So the wisdom of standard 
Wrought Iron specifications may now be further enhanced by 
specifying new 4-D Wrought Iron. 

Byers field service engineers are lending even more credibility 
to this story with their own knowledge of corrosive infighting. 
The Byers representative will welcome an opportunity to relate 
these test results to your corrosive applications. Call him soon. 
Or, write us for helpful literature on new 4-D Wrought Iron. 
A. M. Byers Company, Clark Building, Pittsburgh 22, Pa. 


BYERS WROUGHT IRON 
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Lower cost per year valve service is guaran- 
teed by Homestead Lubricated Plug Valves. 
These are the features that make them leak- 
proof and extend their useful life . . . rein- 
forced Teflon* head seal, double ball and 
lubricant sealed check valve, and their exclu- 
sive controlled pressurized lubricant seal. 
Homestead’s controlled lubricating system 


Cpe 3 - RE: 








forces a chemical film over all sealing sur- 
faces at more than 300 pounds pressure. In 
addition, it prevents sticking, by its piston- 
like movement of the plug during each 
lubrication. See how Homestead fills your 
valve needs. Write today for Reference Book 
39, (Section 5), for complete information 
on Homestead Lubricated Plug Valves. 


*DuPont registered trademark, 


HOMESTEAD VALVE MANUFACTURING COMPANY 


P. O. Box 42 


Coraopolis, Pa. 


58,000 reasons why 


.... Protecting the health of 


Dubuque, Iowa depends on 58,000 Iowans requires the filtering of up to 


In the race to supply the ever-increasing demands 
of industrial expansion and population growth, 
more and more cities are turning to newer, more 
economical and more scientific methods of water 
handling. 

In many of these new or modernized treatment 
plants you'll find Bailey Instrument and Control 
Systems. Because Bailey can furnish complete 
control systems made up of standardized com- 


ponents ... that not only do a better job, but 


18,000,000 gallons of water per day. These 
ten Bailey Filter Operating Consoles control 
and record the rapid sand filtering process. 


Engineers: Consoer, Townsend & Associates 
Contractor: E. W. Bacharach, Inc. 


can easily and economically be expanded to meet 
future needs. 

Engineers, water superintendents and city offi- 
cials themselves will tell you that Bailey electric 
and pneumatic telemetering and control systems 
are outstandingly reliable and economical, at- 


tractive and easy to maintain. 


Consult a qualified Bailey Engineer about your 


water handling requirements. w-3 


WATER & WASTE TREATMENT DIVISION 


BAILEY METER COMPANY 


1071 IVANHOE ROAD « CLEVELAND 10, OHIO 
In Canada—Bailey Meter Company Limited, Montreal 


Water & Sewace Works, JuLy, 1958 





This distillery was caught in a squeeze 


between the need to prevent stream pollution 


and the absence of municipal sewage facilities. 


Solution: a LINK-BELT Bio-Filtration pliant providing... 


pollution control — pure and simple 


Like many another plant which has lo- 
cated at an outlying site, National Dis- 
tillers Products Company (Frankfort, 
Ky.) found it necessary to treat its own 
process and sewage wastes. Because the 
only outlet is a nearby stream of in- 
sufficient waste absorption capacity, it 
was found essential to treat the wastes 
in order to avoid any stream pollution 
hazard. And the solution—a highly ef- 
fective one was found in a simple 
Link-Belt bio-filtration system. 


Pattern for Pollution Control 


In taking on any problem of this na- 
ture, the first move is to determine the 
nature of the wastes . . . the ability of 
the stream to dilute, purify and carry 
them away safely. A modern, well- 
equipped Link-Belt laboratory is main- 
tained to assist your engineers. 

Next step: a study of the processes 
from which the wastes originate in or- 
der to check or reduce the pollution at 
its source. As a result, it is often possi- 
ble to reduce the cost of treatment 
facilities necessary by segregating pol- 
luting wastes from non-troublesome 
discharge. 

Armed with this complete data, 
Link-Belt is able to make an accurate 
and unbiased recommendation. What- 
ever treatment equipment is indicated 
—screens, mixers, collectors, convey- 


BIO-FILTER EFFLUENT RECIRCULATED 


TO PRIMARY as 


PRIMARY TANK 


BIO-FILTRATION PLANT is Link-Belt’s answer to National Distillers’ stream pollution 
problem. Link-Belt primary and secondary Straightline sludge collectors and Straight- 
line scum breaker assure thorough solids removal. A similar system was furnished by 
Link-Belt in 1949 for another National Distillers plant 


ors, drives—there’s an economical an- 
swer in the broad Link-Belt line. 


Experienced Source 


Link-Belt invites the opportunity of 
working with your own engineers, 
chemists and consultants in planning 


RECIRCULATING PUMP 


EFFLUENT 


SECONDARY TANK 


SLUDGE 
PUMP 


TRICKLING FILTER 


a waste treatment system for your 
plant. A background of over 35 years 
in sanitary engineering includes not 
only industrial wastes, but large mu- 
nicipal water and sewage treatment 
plants as well. Whether your chief con- 
cern is the reduction of pollution, re- 
circulation of process water or the re- 
covery of salable by-products — you 
can be sure of a system tailored to your 
exact needs, operating at lowest cost, 
and built to last. Your nearest Link- 
Belt office can give you full details on 
Link-Belt equipment. 

You'll also be interested in our 20- 
minute color-sound film, “Pure and 
Simple”—lent on request for viewing 
by your group. 


x 


ae SLUDGE TO DIGESTER 


SECONDARY SLUDGE TO 
PRIMARY INFLUENT 


SLUDGE PUMP SANITARY ENGINEERING EQUIPMENT 

LINK-BELT COMPANY: Executive Offices, Pruden- 
aie . hm a ree 2 1, ee ad Engineering 
TYPICAL LINK-BELT SINGLE-STAGE BIO-FILTRATION PLANT—similar to the system at Regional Offices—Colmar, Pa., Chicago 9, 
National Distillers—consists of primary settling, biological trickling filter and second- ay in All Printed Cen he a 
ary settling. The filter acts as the source of oxygen for micro-organisms and the settling New York 7. Representatives ‘Throughout the 
tanks serve for coagulation as well as settling. World. 14,888 
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Quiet 
Genie 
At Work... 


F-M Submersible Pumps 
work silently below 
ground out of sight 


Working silently, deep in the earth, F-M 
submersible pumps supply millions of 
gallons of water each day for industries, 
municipalities, and communities throughout 
the world. Permitting well location anywhere 
a well can be drilled, F-M submersible 
pumps do away with unsightly installations 
and costly pump housing. 


Submerged below water level, these pumps 
need no line shafts, packing boxes or 
lubrication equipment. Wearing parts... 
chief source of maintenance troubles. ..are 
reduced to a minimum. 


Water Lubricated, Water Cooled... 
Built to Last by Fairbanks-Morse 


The Fairbanks-Morse motor at the 
heart of the submersible pump has a 
lifetime Copperspun rotor cooled and 
lubricated by water. In combination 
with F-M—Pomona pump bowls, 
these wet stator motors give 
unbeatable pumping performance 
over a wide range of volume, depth 
and pressure requirements. 


(ooo 


For full facts about community 
service or industrial use, see your h 
F-M Sales Engineer or write for © 
Bulletin 6910 today: 

Fairbanks, Morse & Co., ALS s 
600 South Michigan Ave., 
Chicago 5, II. 





oh) FAIRBANKS-MORSE 


@ name worth remembering when you want the BEST 





PUMPS «+ SCALES + DIESEL LOCOMOTIVES AND ENGINES + ELECTRICAL MACHINERY + RAIL CARS « HOME WATER SERVICE EQUIPMENT » MAGNETOS 
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PANACEA FOR SALE 


... Just Pennies a day! ..... 


AQUA NUCHA 


ACTIVATED CARBON FOR TASTE AND ODOR CONTROL 


Few products can truly be called cure-alls. But if you have a 
taste-odor problem at your plant, whatever the cause, we 
sincerely believe AQUA NUCHAR is the cure! 


It’s a proven fact. Properly applied in adequate dosage, 
AQUA NUCHAR activated carbon effectively adsorbs all 
taste- and odor-forming substances recorded to date in 
water supplies. 


Extremely low average concentrations spread hundreds of 
billions of porous particles in fine dispersion throughout 
the water being treated. The high surface activity of these 
particles quickly traps odors and removes them in 
sedimentation. Treated water remains sweet and sparkling. 


Our research staff is available without obligation to discuss 
your taste and oder problems with you. We will gladly 
recommend economical, dependable controls using AQUA 
NUCHAR. Call, wire or write today. 


i se 


. 


CHEMICAL SALES 
division west virginia pulp and paper company 


en 


ao 


230 Park Ave., New York 17 - Philadelphia National Bank Bidg., Philadelphia 7 - 35 E. Wacker Dr., Chicago 1 - 2775 S. Moreland Blvd., Cleveland 20 
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every [RIDENT 


Trident water meters are precision instruments . . . every 
part made to extremely close tolerances . . . every ma- 
terial carefully selected and tested to give longest life 
in your water system. 


Most important, every improvement made in new {op 
Trident meters immediately becomes available in re- 
pair parts for your older meters. You re-order only the your 
latest parts. As you replace worn, out-dated parts over 
the years, your Tridents are automatically modernized. Protections 


To protect you from substitutes . . . and to make 
sure you're getting the benefits of Neptune progress. . . 
the Trident trademark is put on most all Trident parts 
... and the date is put on every major Trident part. Take 
a look at these date marks. They show you how well 
Tridents last. They also show you how your older 
meters have been kept up to date over the years with 
improved Trident repair parts. 


Insist on genuine Trident parts . . . and check to be 
certain. 


NEPTUNE METER COMPANY 
19 West 50th Street © New York 20, N. Y. 


NEPTUNE METERS, LTD. 
1430 Lakeshore Rd. « Toronto 14, Ont. TRIDE NT WATER 


Branch Offices in Principol American and Canadian Cities. ETERS 
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WATER & SEWAGE 


An unused railroad spur, some ingenuity, and a simple unloading rack and chlorine pipeline 


resulted in economy through 


Use of Tank Car Chlorine 


® A SIZABLE SAVING in material costs 
became evident after study of the pos- 
sibilities of using tank car chlorine 
instead of ton containers for the bulk 
of chlorine used at the Flint, Mich., 
water treatment plant. How this was 
accomplished may be of interest to 
others. 

The supply is taken from a surface 
source, the water being chlorinated 
before lime-soda ash softening and fil- 
tration. During the fiscal year 1956-7, 
487.5 tons of chlorine were used to 
chlorinate an average daily pumpage 
of 39.4 mil gal. Chlorine feeds ranged 
from monthly average of 33.6 lb per 
mil gal to 105 Ib per mil gal. 

Truck deliveries of chemicals and 
fuel oil, during the last few years, 
released a railroad spur from steady 


by R. M. HARWOOD and R. HAW, respectively, Purifica- 


tion Supervisor and Plant Supervisor, Water Treatment 


Plant, Flint, Mich. 


use. The price differential between 
multi-unit tank cars of chlorine and 
30-ton and 55-ton tank cars indicated 
that each 30-ton tank car of chlorine 
used would result in a material saving 
of about $540. The physical arrange- 
ment of the water plant precluded the 
use of tank cars alone, but approxi- 
mately 90 per cent of the total chlorine 
used could come from a tank car in- 
stallation. 


After a rather thorough discussion 
of the potential hazards of tank car 
installations, determining a mode of 
operation, and an investigation into 
the possible costs of the installation 
with two major producers of chlorine, 
it was decided to install the unloading 
station and pipeline with plant engi- 
neering and personnel. 


Technical advice from major chlo- 
rine producers in the area helped 
establish the type of unloading station 
needed, the size of the transmission 
pipe, the size of the expansion tank, 
the locations of gages and valves, and 
the railroad siding protection. The rail- 
road company assisted in the proper 
location of the unloading station and 
gave more information on signs and 
de-rails. 


A local iron worker built the un- 
loading platform from a staff-prepared 
sketch for $285. Installation of all 
equipment was performed by plant 
maintenance personnel. 


Screwed forged fittings and 1-in. 
extra heavy steel pipe were purchased 
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TANK CAR 


locally. A metalworking firm formed 
two 30-in. diameter circular steel ex- 
pansion loops for use. One was used 
for a flexible connection between car 
and platform, the other in a 300-ft 
\ steel chlorine 
container of a type used in chlorine 


str ught run ot pipe 


evaporators was supported in an in 
verted position and used as an expan 
sion tank at the using end of the pipe 

\ll valves were l-in. chlorine 
Unions in the pipeline were of 
ged type used for ammonia 


- 


. 


TANK CAR unloading platform, showing expansion loop in 


chemical conveyor (foreground). 
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EVAPORATOR 


FIG. 1. Schematic diagram of chlorine system. 


The pipe was hung away from the 
walls with substantial steel hangers. 
Inside the building the pipe was in- 
sulated to prevent condensation drip- 
ping on the floor. The line outdoors 
was cleaned and painted with Bitu- 
mastic coal tar enamel, covered with 
2-in. wide polyvinyl tape, then given 
a color coat of yellow enamel. Mis- 
cellaneous metal was coated with Bitu- 
mastic coal tar enamel. 

\ll screwed joints were made with 
a shallow thread and given a plastic 
lead seal doping before being pulled 


~ 


» 
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“> 
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tight with 24-in. pipe wrenches. 
The cost resume of the job is de- 

tailed as follows: 

285.00 

Brackets 168.17 

Concrete 38.95 

Misc. steel, pipe, pipe fittings, 


Steel platform 


paint, tape 766.42 


Total materials $1,258.54 
Labor 1,160.76 


Total cost $2,419.30 


—-a 


- 





chlorine line, close warning signs, and unused pneumatic 











CHLORINE LINE along east face of filter building has 30-in. diameter expansion loop (arrow and right) at midpoint of 


l-in. pipe. 


\fter the installation was reason- 
ably complete, the piping system was 
tested with air pressure to 150 psi. 
Inspection of the installation by a rep 
resentative of the company supplying 
the chlorine found everything satis 
factory and the liquid supply valve of 
the chlorine tank car was attached to 
the transmission line without incident 

A schematic diagram of the instal 
lation is detailed in Fig. | 

\ tank car of chlorine is used about 


every 25 days and a full tank is spotted 


on the plant siding one week in ad- 
vance of the expected date of exhaus 
When the old tank car reaches 
a pressure of about 10 psi, it is dis- 


tion 


connected and one-ton drums are used 
Be- 
fore the tank car valve is opened, the 
supply line is back-filled from the ton 
drums to the car valve to test for leaks 
and to build line pressure approxi- 
mately equal to the pressure in the 
tank car. The ton drum valves 
closed and the drums dis 


until the new car is positioned 


new 
are then 


connected from the system. 

New tank cars are opened to the 
system pipeline very slowly and tank 
car valve trouble has been minor to 
date. The the 


mission line are inspected twice each 


tank car and trans 
day. 

The tank car installation results in 
less over-all work as compared to ton 
units. Also, with the expectation of 
using about 420 tons of tank car chlo- 
this 
$7,560 should be 


rine year, a material saving of 


realized 


EXPANSION TANK (left) at end of chlorine line is uninsulated. Wallace and Tiernan evaporators (right) transform liquid 
to gas for use in feeders. 


Water & SEWAGE WorkKS, JuLy, 1958 





270 


In demineralization and boiler water treatment, continuous automatic control of chemical con- 


tent can be accomplished by . . . 


Automatic Analysis for Silica and Hardness 


by GEORGE SCHNEIDER, Manager of Re- 
search and Development, Suncoast Instrument 
Div., Milton Roy Co., Philadelphia, Pa. 


Epitor’s Note: This article describes a new piece of equipment 


developed by the author’s company for the automatic determina- 


tion of the silica and hardness content of demineralized waters. 


Also described is the principle of operation. Although developed 


principally for use in boiler water treatment, it may find use in 


exchange water softening plants. Its development perhaps presages 


other automatic sensing elements necessary to the forward march 


of automation in the treatment of water and sewage. 


® DESIGN CHANGES in power plants 
in recent years to use higher steam 
generating temperatures and pressures 
have necessitated changes in boiler 
water treatment. The newer plants 
require higher quality water with an 


absolute minimum of dissolved scale- 
producing compounds, including silica. 

Fortunately, the development of 
demineralizers and softeners 
has kept pace with the need for better 
water treating facilities, and it is pos- 


water 
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AUTOMATIC ANALYSIS and control of silica and hardness content by a 
colorimetric analyzer is accomplished by utilizing this scheme of operation. 
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sible to provide modern boilers with 
water of the necessary high purity. 
Also, up toa point it is possible to 
treat the water automatically. 

Until recently, however, there has 
been no primary method for continu- 
ously measuring water hardness or 
silica content so that demineralizers 
can automatically regenerate in ac- 
cordance with silica breakthrough. A 
typical “automatic” demineralizer had 
a conductivity recorder that detected 
any increase in dissolved solids at the 
middle of a bed and then rang an 
alarm or flashed a light. At the signal, 
it was up to the operator to run labo- 
ratory analyses for silica and regen- 
erate the demineralizer when silica 
started to break through. 

This method, of course, assumed 
that conductivity broke in the middle 
of the bed before silica broke through 
the bottom of the bed. Not only did 
the silica analyses require the time 
and attention of an operator, but the 
analysis techniques were complicated 
and employed rather delicate labora- 
tory apparatus. The apparatus was 
expensive and did not meet specifica- 
tions for ruggedness and durability 
as other equipment with which opera- 
tors are familiar. 


Miniature Laboratories 


To meet this need for a rugged, 
accurate instrument which would con- 
tinuously measure silica content and 
automatically initiate regeneration of 
a demineralizer or softener, the au- 
thor’s department spent three years in 
developing and field testing a “Quan- 
tichem” colorimetric analyzer. These 
instruments are now installed in in- 
dustrial power plants, where they are 
measuring and recording total hard- 





AUTOMATIC ANALYSIS FOR SILICA AND HARDNESS 


ness of softener effluents or silica con- 
centrations of demineralizer effluents. 

Basically, these analyzers are minia- 
ture laboratories that automatically 
perform all steps of an analysis from 
flushing the sample cells to recording 
the 
makes a complete analysis every six 


results. The hardness analyzer 
minutes and the silica analyzer oper 
ates on a 12-minute cycle. 

In a typical analysis the sample 
cells are flushed and drained. Then 
are filled with metered samples 
softener effluent 


they 
of demineralizer or 
the 
standardizes 


automatically 
Then 


instrument 
itself. 

reagents are metered to the cells and 
the difference in light transmittance 


and 
chemical 


between the zero cell and the sample 
cell is measured by photoelectric tubes 
in a modified Wheatstone bridge cir- 
cuit. The resulting signal is recorded 
on a chart calibrated in terms of con- 
the 
drained and the cycle is repeated 


centration Finally, cells are 


Application of Beer-Lambert Law 

Che “Quantichem”’ instruments are 
colorimetric analyzers based on an 
application of the Beer-Lambert law. 
Simply stated, this law of physical 
chemistry says that if light of a giv 
en intensity and wavelength shines 
through two samples of colored solu- 
tions for equal distances, the difference 
in the intensities of light emerging 
from the solutions will be proportional 
to the difference in the concentrations 
of the coloring agent in the solutions 

lo apply this law, the Quantichem 
analyzers prepare two solutions. One 
solution, in the zero cell, develops a 
color equivalent to a dye solution with 
no hardness-producing ions or silica. 
his 
zero sample through a small deminer- 
The zero sample then has no 
that can 
react with the reagents that are me- 


s accomplished by passing the 


alizer 
hardness or silica content 
tered in like amounts to both samples. 
Then, according to the Beer-Lambert 
law, the measurement of the difference 
in light intensities emerging from the 
two cells is equivalent to the concen- 
tration of the specific ion creating the 
color in the sample cell. : 

In theory this colorimetric tech- 
nique can be used to analyze continu- 
for any substance, but problems 
in putting theory into practice. 
First, it is necessary to determine 
chemical reactions in which the spe- 
cific substance to be measured will 
cause a sufficient change without other 


ously 
arise 


CONTINUOUS automatic hardness analyzer installed in the power plant of 
a midwest oil refinery for constant check on the boiler makeup water with 
range of 0 to 3 mg/L. 


substances interfering or clouding the 
the color 
changes that will occur in the analysis 


solutions. Then, when 


for a specific substance are known, 
it is necessary to determine the wave- 
length of light that will give the best 
accuracy for the range of concentra- 
tions to be measured 

The light source in the analyzer is 
a high-intensity light bulb. Optical 
filters between the light source and 
the photoelectric tubes screen out light 
of all wavelengths except that most 
affected by the color change. Because 
the same light source is used for the 
zero cell and the sample cell, no er- 
rors are introduced into the measur- 
ing circuit due to different aging 
characteristics of two separate light 
In addition, the glass win- 
the are shuttered to 
prevent errors from lights outside the 
instrument. 


sources. 


dows of cells 


Silica Analysis 

The silica analysis is based on a 
method developed by the Armour Re- 
search Foundation.* Four specific re- 
agents are metered to the two sam- 
ples in the cells. They are accurately 
metered by controlled-volume pumps 
through motor-controlled four-way 
valves operating on a programmed 
cycle to allow sufficient time for reac- 
tions to take place. 

The first reagent is a buffer solu- 
tion that maintains the pH at the 
optimum for the reaction to follow. 
The reagent is ammonium 
molybdate, which reacts with silica 
and phosphorus to form hetero-poly- 
molybdic acids. The third reagent 
added to each sample cell attacks the 
phospho-molybdic acid and decom- 


Sect ynd 


* Robison, H. E., Pirsh, E. A., and Grimm, 
E., “The Spectophotometric Determination of 
Small Amounts of Soluble Silica in Water.” Amer 
Soc. Mech. Eng., Paper No. 51-A-92 
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It has no effect on the silico- 
molybdic. Thus, after the third rea- 
gent is added the only complex acid 
is the 


poses it 


remaining in solution silico- 


molybdic acid 

Che fourth chemical to be metered 
to the sample cells is a reducing agent 
that reacts with the silico-molybdic 
acid to form colloidal molybdenum 
blue. Excess chemicals are metered 
to the sample cells so that this reac- 
tion always goes to completion. It is 
the concentration of molybdenum blue 
that determines the intensity of the 
light emerging from the sample cell; 
but the concentration of the molybde- 
num blue in turn is exactly equivalent 
to the concentration of the silica in 
the water tested. 

The hardness analyzer uses but one 
reagent, which contains the dye and 
buffer. The dye changes color in ac- 
with the concentration of 
calcium and magnesium ions in the 
water. Again, a de-ionizer is used 
so that there is no calcium or mag- 
nesium in the zero cell. The de-ionizer 
cartridge has an expected life of two 


cordance 


years, but should be replaced after six 
months of operation for best results. 


Analyzers Employ 
Wheatstone Bridge Circuit 

The analyzers have Wheatstone 
bridge circuits to transduce the differ- 
ence in light intensity to a movement 
of the recording pen. The two photo- 
tubes are variable resistances in the 
bridge. Small direct-current signals 
resulting from an unbalance in the 
bridge circuit, when the intensities of 
light reaching the phototubes differ, 
flow through a chopper that converts 
them to alternating-current signals. 
All the a-c signals are amplified and 
become correction signals for the bal- 
ancing motor which moves a slidewire 
positioner in the correction direction 
to rebalance the bridge circuit. Simul- 
taneously, it moves the recording pen 
to a new position indicative of the 
results of the analysis. The slidewire 
potentiometer is of the single-turn 
precision type with a linearity of 

0.1 per cent. 


Program Controller Uses 
Commutator Plate 

The entire program for an analysis 
is established through a commutator 
plate. A timer sweeps an arm of small 
wipers around the plate to make the 
necessary electrical circuits. A dial on 
the front of the analyzer shows the 
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progress of the program, which can be 
changed manually if desired. Also, the 
operator can stop the program at any 
stage to check the equipment. 

During the standardizing portion 
of the program, if there is too much 
dirt on the cells and the Wheatstone 
bridge circuit cannot be balanced, a 
small light signals the operator that 
the cells must be cleaned. A second 
light on the analyzer signals the opera- 
tor whenever the light source is too 
dim and must be replaced. Tests have 
shown that the analyzers will have less 
than 10 per cent drift in 24 hours 
without standardization ; nevertheless, 
they automatically standardize at the 
beginning of each cycle. 

Small controlled-volume pumps are 
used to meter the samples and the 
reagents. These have 
chambers separated by diaphragms. 
Through the programming of four- 
way valves a reagent flowing into one 


pumps two 


side of a pump forces an exact equiva- 
lent amount of liquid out of the op- 
posite side of the pump. When the 
four-way valves are switched again, 
the flow is in the opposite direction. 
These pumps are highly accurate, but 
require a suction pressure at least 10 
psi higher than the discharge pressure. 

The sample supply is controlled at 
about 10 psi pressure by a back-pres- 
sure valve which permits a small flow 
to drain continuously. Thus, during 
each cycle the analyzer measures a 
fresh sample and not one that has been 
dead-ended in the piping. 

To provide the necessary pressure 
on the reagents, the analyzers use 
small accumulator-type pumps that 
mount directly on the reagent bottles. 
These pumps operate on 15- to 20-psi 
air supplies and are regulated through 
a three-way solenoid valve controlled 
by the programmer. 


Extra Features For 
Industrial Applications 

In developing the analyzers, the de- 
signers were aware of the require- 
ments of American industry for 
rugged equipment giving long service 
life with minimum maintenance. 

The analyzers are built in two units 

one housing the analysis equipment 
and the other housing the recording 
and controlling circuits. Preferably, 
these two units are mounted together ; 
but they may be separated by as much 
as 50 feet. 

Unitized construction with easy 
plug-in assemblies permit quick re- 


placement when necessary. The glass 
windows of the cells are easily re- 
moved so that the cells can be cleaned 
without disturbing other parts of the 
instrument. To preven electrostatic or 
instrument. To prevent electrostatic or 
system, all external electrical wiring 
and components are fully shielded. 


Analyzers in the Control Circuit 


These instruments are designed to 
improve the controi of water treatment 
facilities, whether the for 
alarms or for an automatic control 
system. The units are 
equipped wth high-low limit switches 
that can be used to actuate alarms, 
such as horns, bells, or lights. With 
the switches being adjustable over the 
entire range of the instrument they 
are also usable to start programmers 
for regeneration of a demineralizer or 


need be 


recording 


softener. 
In a typical, completely automatic 
control system for a demineralizer, the 


high alarm switch is set for a silica 


concentration of 0.02 mg/L ; whenever 
the silica content in the boiler make- 
up water that amount, the 
switch closes an electrical circuit that 
starts an external program timer. The 
timer, in turn, accuates solenoid valves 
and lights which control and indicate 
the position of pneumatically-operated 


exceeds 


valves. 

With the valves opened and closed 
automatically in sequence, the demin- 
eralizer can be regenerated and re- 
turned to stream without the operator 
having to touch a button. His primary 
duty will be supervisory and he will 
be expected to step in and take over 
if unforeseen difficulties should ever 
develop. The automatic analyzer is 
the link that closes the control loop 
and makes completely automatic water 
treatment possible. 


Instrument Ranges 

The colorimetric analyzers 
scribed are manufactured with 
standard ranges—O to 3 and 0 to 5 
mg/L. calculated as calcium carbonate. 
These instruments have sensitivities 
of 0.3 and 0.05 mg/L, respectively. 

The silica analyzers have standard 
ranges of 0 to 0.5 and 0 to 0.05 mg/L 
calculated as SiO». The higher range 
instrument is accurate to within + 1 
per cent, while the instruments with 
the latter range have an accuracy of 
+ 5 per cent. These are the ranges 
found to be most useful for controlling 
boiler water treating facilities. 


de- 


two 





Printing Calculator, on swivel stand, measurably increases production and efficiency of the Des Moines 


Water Works Billing Department 


4 


OPERATORS can reach the printing cal- 
culator by merely pivoting in their 
chairs. 


® THE ADDITION OF one small piece of 
office equipment has significantly in- 
creased work produced by four clerks 
who send out all the Des Moines wa- 


ter and sewage bills 


Many Diverse Calculations 


\s many figures as possible are 
reduced to chart form, and often bills 
for residential customers, billed quar- 
terly, can be taken right off them. But, 
are the 


standard that could not be put on a 


there many deviations from 


chart without making it so large that 
it would be unwieldy. Large commer- 
fre- 


cial houses 


quently have bills that go beyond the 


users or apartment 
charts. Their sewage charges: on the 
same bill, are often too complex. And 
many out-of-the-ordinary residential 
bills can't be charted—like new bills, 
cutoffs, stopped meters, and the like. 
This that clerks 
called upon for many calculations they 
Until re- 
cently, they either did these in long- 
hand or used a machine on the desk 
of the chief clerk. 
this was that they had to leave their 


means are often 


must work out themselves. 


The objection to 


own desks and, of course, the machine 
wasn't always available to them. The 
Company couldn't very well purchase 
a calculator for each clerk, yet the lack 
of efficiency inherent in the situation 
had to be corrected. 


FRANK G. INCE, Retiring Treasurer, Des Moines Water 
Works, Des Moines. lowa, tells how the addition of a print- 
ing calculator aided the four clerks in the billing department 
turn out over 250,000 bills annually, based on eight differ- 
ent rates. Four rates within the city limits, four outside, plus 
varying sewage charges and 2!/2 per cent Lowa State tax. 


The Solution 
Mrs. Yount the Chief Clerk 
gested the solution, which came with 


sug- 


the installation of a printing calculator 
on a swivel stand between the girls. 
\ll four can use it simply by turning 
slightly in their chairs 

Because of its design features, the 
calculator has improved the work flow 
all along the line. Operated with add- 
ing machine simplicity, it performs the 
full addition, 
substraction, multiplication and divi- 


range of calculations 


sion—printing both the component fig- 
ures of a problem and the full answers 
on its tape. Proof of accuracy is estab- 
lished merely by glancing at the tape, 
to be sure the proper figures were en- 
tered into the With non- 
printing type calculators it is neces- 


machine. 


sary to repeat each problem twice to 
establish accuracy. 

A clerk completes a calculation, then 
tears off the tape to use in making up 
the bill. She doesn't have to carry fig- 
ures in her head. 


Billing Methods 

The calculator is used on fully half 
of the large monthly bills, and many 
of the quarterlies. Among the calcula- 
tions performed are water bills for the 
big consumers. Our four rates are 
based on volumes per day, so that a 
business establishment or apartment 
house that uses a lot of water will accu- 
mulate totals in each rate. All bills 
are figured on the exact number of 
days between meter readings, there- 
fore the clerk figures the total in each 
rate. 

\nother calculation involves sewage 
charges for large users’ except when 
there is a sewage contract, which is 
the case with some commercial estab- 


lishments. On invoices falling into the 
first rate the sewage 
charges is 35 cents per 1000 cubic feet 


two levels, 
of water consumed. 

On _ large 
charges in all four rates, the machine 
is used to add water consumption un- 
der the last two rates, multiply it by 
35 cents, and add to it 20 per cent of 
the water bill in the first two rates. 
This gives the clerk the total sewage 
charge for the month. 


users who accumulate 


When a bill exceeds $50, as most of 
the commercials do, the calculator is 
used to figure the state tax. On resi- 
dential bills, it is used for several types 
that fall outside the figures on the 
charts. For example, when a meter 
stops due to mechanical failure’ the 
clerk calculates the customer’s aver- 
age daily consumption a year ago, by 
dividing total consumption between 
readings by the number of days be- 
tween the recent readings to get the 
bill. 

The machine is also used to figure 
first bills and final bills, because they 
are often for periods of time not 
charted. The same applies to back 
bills, when we haven't been able to 
get in to read the meter for some time. 
The charts only go up to 45 days, and 
bills for periods longer than that are 
figured on the calculator. So are over- 
payments, which must be substracted 
from the current amount due to get 
the corrected bill. 


new 


The girls also use this calculator to 
balance their abstract which 
accumlate everything they've billed 
during the day. It is often used to add 
up cash tickets taken in at the front 
In this case, of course, the 


sheets, 


counter, 
printed tape is saved and becomes part 
of the record. 
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Doar lf, how is your memory: 


By Now you are probably wondering if I ever received 
I did, and for once I’ve remembered to 


Here's 


uur last letter 

ite. My remembering has been better recently 
why! 

ne of the big things we would all like to possess is a 
better memory for detail, faces and information—it can 
make our work a lot easier, surer and more efficient 
Building 


tion. I found that out in discussing the problem with 
several doctors and other friends known for their sharp 


a better memory is not a complicated proposi- 


bility at memory. Good memory is something more than 
just the 


experts at calling to mind top golf scores, wives’ birth- 


ability to recall things; some individuals are 


| 


days, baseball batting averages and other data—yet have 


difficulty exercising a working memory. Here, are some 
of the suggestions I picked up toward building a better 


working memory. 


Use Your Brain 


Start using your brain power,” is an almost unani- 
mous piece of advice. I was told that the average person 
uses only 25 per cent of his brain power and expects 
memory to be an automatic function. It isn’t! It must be 
de veloped, exercised and striven for 

\nother frequently recommended good step is to learn 
to separate the worthwhile things from the worthless in- 
sofar as our effort to remember is concerned. A good 
way to clutter up the whole process is to overtax our 
capacity for remembering by trying to store away every- 
thing connected with our work. We always make it much 
more difficult when we put extra strain on the process 


by trying to remember the worthless things. 


Concentrate 


Think carefully about the things you wish to remem- 
ber. Impress yourself with them and their importance 
You have to try to remember or little will be accom- 
plished. This requires real concentration at the time we 
decide the information concerned is worthwhile. Give it 
think about it 


always come easier. Concentration on the important de- 


real concentration and remembering will 
tails selected for memorizing is of great importance. The 
whole thing takes no more than a moment or two and 
possibly a supplemental bit of concentration one or two 
times later in the day. 

\ttitude also is of vital importance in the art of re- 
membering. The way you look at the various experiences 
connected with your work can have much to do with 
the ability to remember for future use things about each 
of those experiences. If your attitude toward them 1s 
negative remembering will become a real king size job. 

It always pays to review immediately the things you 
wish to impress on your memory. Thinking them over 
completely and in detail two or three times after they 
have been first experienced will implant them deeper in 
memory. This is probably the one biggest aid to better 
memory used. Some individuals employ tricks and de 
vices like word associations, but they are more or less 
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glamorizations of the simple act of review. About those 
trick systems. I'd say it’s about an even judgment on 
them—some have had success with such systems and 
some have not. Their greatest value is in that they actu- 
ally put us to work at trying to remember. The best pro- 
cedure when considering the adoption of such a memory 
trick, buying a book or a memory course, is to find some- 
six months after 


one else who has done the same thing 
and learn what results the individual step had for them. 


Be Selective 

\nother piece of good advice I once received was 
“don't try to remember too many things.” Give the im- 
portant ones a chance to soak in and not try to clutter 
up your memory with every minute detail of each busy 
day. It’s also a very good idea to alternate widely unlike 


subjects, for a long procession of similar material is dif- 


ficult for even the sharpest mind to remember. 

Memory function works much better when details such 
as dates, figures, etc., are left to memos and notebooks. 
Such things tend to easy confusion and the effort to 
keep them separated may often lead to false memory 
which can be worse than none at all. Memo books are 
better used as tickler files to house data and figures, and 
trigger into action the broad details of the matter from 
memory. 

Memory has to be constantly used to be of value. I 
now try to make a deliberate effort to remember and can 
I attempted to reserve 
memorizing for an every now and then schedule it be- 
came extremely difficult. Making certain that what I wish 
to remember is clearly understood before trying to file it 
away in my mind, has also helped to better memory. The 
mind tends to reject anything it finds confusing or about 
which it is uncertain. A special effort to clear up uncer- 
tain or misunderstood points covering anything to re- 
member will nearly always result in a more satisfactory 


usually accomplish my purpose. 


memorization. 


A Trick 

One of the most widely used tricks employed by those 
wanting to remember definite facts is to tie the process 
in with something standard and fixed in their minds- 
things such as the height of the tallest building in the 
area, for example—then memorize heights of other things 
in relation to the favored object. The same stunt can be 
used with reference to just about any other factor such 
as names, flow data, chemical costs and weights, etc.— 
its and old and well used memory stimulant. 

All of the foregoing suggestions can be useful and none 
requires any extra mental prowess. Each can be effec- 
tively used by the simple act of putting it to work in the 
sincere desire to cultivate a better working memory.— 
\nd that’s how I am improving my memory. 

Yours, 


Yack 





A valuable tool for determining many useful facts about these important plant units is 


provided by .. . 


Field Testing of Centrifugal Pumps 


PART I 


by FRED W. BELTZ, JR., De Laval Steam 
Turbine Co.. Trenton, N. J. 


RESUME: In this two-part article, the author points out that field 


testing not only determines the condition of a pump but also serves 


to check on the original estimate of head and capacity, to obtain an 


accurate picture of operating costs as well as determining other 


useful facts, Part I deals with planning and conducting the tests, 


measurement of test data. Part II will cover calculation, plotting 


and interpreting results. 


THE MODERN centrifugal pump has 
ergone a progressive development, 

today it is one of the most effi- 
cient pieces of mechanical equipment 
in use. For more than 50 years, cen- 
trifugal pump manufacturers have de- 
veloped the performance of these units 
by continued improvements in design 
\long 


there has been a con- 


and manufacture with these 
improvements, 
tinuous program of performance test- 
ing to analyze each improvement in 
design or manufacture. This perform 
ance testing has assured the user that 
the pump will meet the hydraulic con 
ditions of his particular installation. 
Nevertheless, no matter how good 
the performance is in the manufac 
turer’s tests, the permanent installa- 
tion is the final testing ground. This 
field 
with a limited amount of instruments 


article gives details of testing 
and simple calculations. These tests 
are sufficiently accurate to assure the 
operator that all the requirements of 
the installation are met 


Reasons for Field Testing 
are a number of reasons for 
Such 


There 
field testing centrifugal pumps 
tests show the exact operating condi 
tions of the pump compared to pur 
They check the ac 


curacy of the head and capacity esti 


chase conditions 


mate, the motor sizes, the piping and 
valve size estimate, and the system 


head curve calculation. If field tests 


indicate errors in any of these areas 
it is often possible to correct the con 


dition, sometimes before the unit is 


put “on the line.’ 


Field testing also allows the engi 
neer to obtain an accurate picture of 
his operating costs. The tests give him 
the exact power requirements of his 
individual unit, or several units in se- 
ries or parallel operation. From these 
figures, he can obtain the most eco- 
nomical operation pattern, with sub- 
sequent savings in power and fuel 
These savings are especially possible 
in installations containing large pumps 
and in systems having high-pressure 
discharge reservoir or standpipe ca- 
pacity. Field testing will often point 
out the most economical step when 
additions for a system are planned. 


Field testing also allows the plant 
engineer to evaluate operating condi- 
tions over the years. He can compare 
the sustained efficiency of 
types of equipment in his plant to de- 
termine the actual cost of equipment 


various 


above the original cost. This informa- 
tion is particularly valuable when ad- 
ditions or alterations are planned for 
an existing system or plant. 


Perhaps the most unique and useful 
purpose of field testing is its use as a 
maintenance tool. It allows the plant 
engineer to “look inside” his pump 
without interrupting its operation and 
without down time or labor expense. 


The performance cf a pump ts the 
best guide known to determine the 
need for renewing impeller or case 
in multi-stage pumps, re- 
breakdown 


rings, Of, 
newing and 
bushings. Comparative performance of 
a pump over the better 
guide to its condition than internal 
inspection clearance measure- 
Careful observation of test re- 
sults has allowed many plant engi- 
neers to keep units on the line for five 
or six vears without overhaul, an ob- 
older 


interstage 
years is a 


and 
ments 


vious over the 


practice of annual or semi-annual in- 


improv ement 


spections 

Field tests are also frequently used 
for large waterworks pumps that are 
sold on a penalty-bonus contract that 
contains provisions for these tests. On 
the basis of these tests, a bonus may 
be awarded or a penalty charged to 
the builder of the pumps, depending 
on whether the unit exceeds, meets, 
or fails to meet the performance guar 
Contracts of this type may 
carry evaluations as high as $10,000 


antees 


per point of efficiency. Tests, of course, 
must be run under very exacting con- 
ditions, with all possible errors elimi- 
nated, and with all variables corrected. 
\Ithough this article does not attempt 
to describe the details of these tests, 
the basic principles are no different 
from the tests described here. 


Planning the Test 


A complete understanding of the 
problem, plus careful planning and 
testing, is the secret of getting valid 
test results with a minimum of plant 
interruption and work. Before any 
testing can be done, the instruments 
to be used should be selected and cali- 
brated, and the necessary taps and 
connections Meanwhile, data 
sheets should be prepared, with spaces 
data and 


made. 


for entering all necessary 


notes. 
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A little foresight here will prevent 
notations, 
such as how or where a certain gage 
At the same time, the 
should 


the omission of necessary 
was connected 


approximate flow increments 
be selected, and the meter readings 
required to make this flow should be 
calculated. These approximate points 
will be used in the test to set the test 
point, giving good distribution of data 
over the full range, rather than just a 
group of points. The tests must be 
carefully planned to permit operation 
over the full ranges without disrupt- 
ing plant operations. Of course, there 
is often no difficulty, but at other times 
must 


testing be synchronized with 


other plans 


Running the Test 

Not until after all instrumentation 
has been checked out and everyone is 
familiar with the requirements, should 
Normally the first test 
point is set at the highest capacity, 
lowest head point. If the flow is not 
constant because of changes in the 
the 
charge valve should adjust it to main- 
tain the desired flow. If readings are 


testing begin 


system head, a person on dis- 


steady, one set is normally sufficient. 
However, if there is any appreciable 
change, four or five sets of readings 
must be taken and averaged. 

The subsequent test points are set 
by adjusting the flow with the dis- 
charge valve until zero flow is reached 
The zero flow point often will not be 
required. When it is, the unit should 
be held at zero flow or shutoff only 
momentarily for a spot reading, and 
then opened up again. 

Often it may be difficult to get the 
head low enough for the high capacity 
points. If pumping into a standpipe, 
the level should be worked down to a 
minimum before the test, or the unit 
should be from the system 
and the water discharged to a low- 
pressure point. Low-head pumps can 
be tested in a closed loop with very 


isolated 


satisfactory results where the loop is 
of sufficient volume to control the 
turbulence 

It is usually possible to make a 
rough calculation of the data while the 
progress. This method is 
recommended as the best means of 
spotting data or faulty instru- 
ments before the test is complete and 
the unit instrumentation is removed. 
In no case should the instrumentation 
be removed before there is a satisfac- 
tory quick calculation of the results on 
the data obtained. All the calculations 


test 1s In 


bad 
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can be performed with sufficient accu- 
racy and speed on a 10-inch slide rule. 


Measurement of Test Data 

The performance of a centrifugal 
pump is a function of four or five 
basic variables. This is developed in 
some detail later; for the 
however, let them just be recognized 
and then consider how to go about 
measuring them. Basically they are 
the flow or quantity of liquid being 
pumped, the head or pressure rise 
across the pump, and the power input 
to the pump. If the temperature of the 
liquid varies substantially the specific 


moment, 


gravity is also a variable; if the speed 
of the pump varies, the speed will also 
become a variable. The simplest ex- 
ample will be the cold water pump 
driven by a constant-speed motor ; the 
more complex will be a hot water 
pump operating over a range of tem- 
peratures and speeds. 
Flow 

Perhaps the easiest thing to meas- 
ure, where proper permanent instru- 
ments are installed, is flow. Without 
these instruments, it often 
the most challenging quantity to de- 
termine. There are many means of 
measuring liquid flow, most of them 


becomes 


accurate enough if the necessary care 
is taken in the readings, corrections, 
and calculations. 

Permanent instrumentation in the 
form of flow meters or recorders is no 
guarantee of accuracy. If the meter is 
of the Venturi or nozzle type, it must 
be free of foreign matter, tubercles, 
and The instrument lines 
must be purged of air bubbles. The 
register or recorder must be properly 
zeroed and calibrated by disconnect- 
ing the lines to the meter and check- 
ing the register against a water or 
mercury manometer. The instruction 
books for most commercial meters 
carry full instructions for their field 
calibration. 


erosion. 


If there is no permanent instrumen- 
tation available, a study of the system 
will usually reveal one or more ways 
to measure the flow. Here the engi- 
neer must use his ingenuity and ex- 
perience to decide the most practical 
approach for his particular plant. 
Some of the means available to deter- 
mine flow are as follows: 

1. Often there is a tank on either 
the high- or low-pressure side of the 
system. This tank may be in the form 
of a reservoir, standpipe, settling 
basin, filter bed, or a temporary tank 


installed for test purposes. To meas- 
ure the flow, there must be provision 
for isolating the tank from the rest of 
the system, so that only the test water 
can flow in or out. Then it is only 
necessary to calculate the surface area 
of the tank and set up a vertical scale 
to measure the rise or fall. 

If the vertical increments are small, 
a hook-type gage should be used as an 
index, which brings the point up from 
under the surface to minimize the 
effect of the miniscus. A formula 

448.8 4 Z 
Q = ————- (1) 
- 
can then be set up for the installation. 
Unless otherwise noted, all units in 
the formulas of this series are defined 
as given in Table 1 

2. Flow also can be measured very 
accurately by means of a tank on a 
platform scale. This method is often 
the easiest way to measure the flow 
of small capacity pumps. It is fre- 
quently possible to pipe the discharge 
with a temporary pipe or hose to an 
open tank set on a large platform 
scale. There must be provision for 
dumping the water to either a sump 
or a sewer, and there must be no me- 
chanical connections between the pipe 
or hose and the tank on the platform 
scale. 

The suggested timing procedure is 
to adjust the flow before starting the 
water into the tank, or before closing 
the dump valve on the tank. The beam 
scale is set so that the beam is down. 
The flow is started into the tank and 
then as the beam rises to the midpoint, 
the stopwatch is started. A suitable 
weight is then added to the beam, 
dropping it again. When the beam 
again rises to the midpoint the stop- 
watch is stopped. The flow can then 
be calculated from 

72W 
Q=—— (2a) 
I 
which is correct for water under 100 
F. It requires correction to 


7.2W 
Q=—— 

TS 
for specific gravity when hot water is 
handled. 

3. The flow also can be measured 
by flow meters. Often a plant cannot 
justify permanent installatiin of a flow 
meter on each pump, but where there 
are a number of pumps of similar ca- 
pacity, provision can be made for tem- 
porary installation of a meter for pe- 


(2b) 
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TESTING APPARATUS required, including (right to left): industrial electrical analyzer; pressure gages; clipboard with 
data and graph paper; slide rule; tachometer and stopwatch; manometer fluid and mercury; and a Merriam portable 


manometer. 


riodic testing. When this type of set- 
up is planned, precautions must be 
taken to provide a sufficient straight 
run of pipe preceding the meter 
Either the manufacturer's recommen- 
dation or various test codes should be 
followed. When the meter is used, it 
must be properly calibrated and the 
connections purged of air 

Orifice, nozzle, and Venturi meters 
usually are of the permanent type, #ut 
they often may be installed tem~orar- 
ily for test purposes. These types of 
meters are all based on the same prin- 
ciple the restriction of the flow area, 
with a resulting increase in flow ve- 
locity. The change in velocity results 
in a difference in static pressure. The 
difference can be measured with a 
U-tube manometer filled either with 
mercury or one of the middle-range 
fluids (such tetrachloride 
or acetylene tetrabromide), or it can 
be measured with a differential-type 
Jourdon 


as carbon 


pressure gage (such as the 


gage ) 


These three ty pes of meters ( orifice, 


nozzle, and Venturi) have been the 
subject of extensive experiments and 
many technical which often 
tend to confuse the engineer seeking 


a practical approach to problems in 


papers, 


flow measurement 

However, the underlying theory is 
the same for all instruments and the 
flow of any of these instruments can 
be expressed by a general formula 
such as 


KCD*.V 2 


Vi ~ " ) 


eq. 3a can be simplified in terms of 
standard units using mercury as a 
manometer fluid and rewritten in the 
form 


20.11 CD? i 


V1 


for cold water or for liquid of any 
specific gravity. 

Eqs. 3a and 3b each contain the 
term C, the flow coefficient of the wa- 
ter, which can be obtained from the 
manufacturer, from calibration tests, 
or from “Fluid Meters,” published by 
the American Society of Mechanical 
Engineers. This last publication is a 
complete treatise covering the subject 
from both the theoretical and prac- 
tical viewpoints. 

The value of C will normally be 
constant over the range that any in- 
strument is used. Therefore, with the 
physical dimensions of the meter re- 
maining constant, Eqs. 3a and 3b can 


be simplified to 
€ Ka V hig (3c) 


where A, is the constant for the par- 
ticular meter and measuring instru- 
ment. 

In the typical test, for example, a 
Venturi of 16.16-in. diameter inlet by 
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TABLE | 


Letter Symbols Used Throughout This Paper* 


Unit Dimension Symbol Term 


Unit Dimension 





Area 

Pump power input 
Flow coefficient 
Diameter 

Over-all efficiency 
Driver efficiency 
Pump efficiency 
Gravitational acceleration 
Pump total head 
Meter head 
Discharge head 


Inlet or suction head 
Velocity head 

Mercury column reading 
Speed of rotation 
Number of turns 


Pressure intensity 





Liquid column or manometer reading 


square feet 
horsepower 
dimensionless 
inches 
Time 
Weight 


percent 
percent 
percent 
ft per sec per sec 
ft of liquid 
ft of liquid 
ft of liquid 
ft of liquid 
ft of liquid 
ft of liquid 
inches of Hg 
rpm 
dimensionless 
psi 


datum) 


datum) 


Pressure gage reading 
Vacuum gage reading 
Capacity of pump 
Specific gravity of liquid 


Specific weight of liquid pumped 

Specific weight of manometer indicat- 
ing liquid 

Useful pump output 

Elevation of measuring point above da- 
tum (negative if below datum) 

Elevation of suction measuring point 
above datum 


Elevation of discharge measuring point 
above datum 


psig 
inches of Hg 
gal per minute 
dimensionless 
seconds 
pounds 
lb per cut ft 


lb per cut ft 
horsepower 


feet 


(negative if below 


(negative if below 


feet 








Unfortunately there is no agreement between the various test codes on 
the meanings of the symbols, and parti 


nsensus of these publications 


throat diameter used 
[he water temperature was 67 F., so 


it was considered cold. The Venturi 


11.00-in was 


differential was read in inches of mer- 
The meter constant, C, for this 
was 0.985. Therefore, the con- 


cury 
meter 
stant became 


20.11 C D, 


\ 


20.11 0.985 « 11.00 


11.00 \ 


16.16 


V1 


2707 V Ang (4) 


Thus, the calculation of the actual test 
points involves only measuring the 
deflection in inches, entering it on the 
slide rule, and reading off the flow in 
gallons per minute 

A typical readily available flow noz- 
zle is the fire nozzle. This nozzle must 
be of the “‘smooth-cone” or “smooth- 
convex-cone” variety. By mounting 
such a nozzle on a length of pipe with 
a pressure tap preceding the nozzle, 
the nozzle can be used quite accurate- 
ly. The formula for any smooth fire 
nozzle is 
QO = 290D.,' v P, (5) 
in which Q is flow in gallons per min- 
ute, D, is the diameter of the nozzle 
in inches, and P, is the pressure pre- 
ceding the nozzle in pounds per square 
inch. 
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jlariy thei units 


4. Wiers 
method of measuring flow and are 
particularly applicable where the wa- 
ter Is pumped into an open culvert or 
irrigation ditch. The 
however, is a complete subject in it- 
self, and the reader is referred to any 
good mechanical or hydraulic hand- 
be 0k 

5. Pitot tubes have been used suc- 
cessfully to measure the flow through 
pipes, but they are impractical for 
pump testing installations. A 
considerable amount of precise work is 


also are an acceptable 


use of wiers, 


most 


required in making each flow traverse, 
and the flow must be maintained at a 
constant rate. 
Pressure 

Measurement of pressure is the next 
consideration. Water pressures are 
commonly measured with either Bour 
don tube gages or U-tube manome- 
ters. The Bourdon tube gage is suit- 
able for any normal pressure ranges. 
For accurate test work, however, a 
manometer is usually used for pres- 
sures less than 10 psi, and often up to 
20 and 30 psi. For pressures less than 
atmospheric, a manometer is pre- 
ferred. 

All pressures require correction to 
a common datum plane, usually the 
horizontal centerline of the pump. If 
the instruments are portable, mount- 
ing the gages at the datum line or some 
other common line will often cancel 
out the elevation correction and elimi- 
nate extra calculations. 

With manometers, there is normally 


the symbols and dimensions. Although an attempt has been made to follow 
must be checked when using the individual publications 


no correction required in the gage it- 
self. However, Bourdon tube gages 
should be calibrated before the test, 
gages of known accuracy 
Permanent mounted 


or test 
should be used 
gages are not necessarily accurate for 
test purposes unless they have been 
calibrated prior to the test. 

Two gage connections are required ; 
one at the suction, the other at the dis- 
charge. The taps should be made 
either at the pump flanges or adjacent 
to them. The tap hole should be at 
least a drilled '-in. hole to the water 
passage, and it should be free from 
burrs. Normally the gages are con- 
nected with flexible tubing and must 
be provided with vent cocks adjacent 
to the gage. 

The most common U-tube manom- 
eter uses mercury as the balancing 
fluid. If the pressure being measured 
is less than atmospheric, the manom- 
eter should always be vented prior to 
the reading to insure a dry line. The 
top of the mercury should be free from 
water or foreign matter. The manom- 
eter can be read in inches and con- 
verted to feet of head by 

h, W, 
h=—— 

62.3 
or for mercury and cold water, 
h = 1.131 Ing — ws (6b) 

To this value must be added the dis- 
tance between the tap and the datum 
line. The total will be the static suc- 
tion lift in feet of water. If the tap is 
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FIG. 1.—VARIOUS MEANS of measuring suction and discharge pres 
sure on a centrifugal pump and how the corrections are measured to 
the datum line. The suction pressures shown are negative or less than 
atmospheric; if they were positive, they would be measured the same 
as the dicharge pressures, with the same elevation corrections. In each 
case elevations are measured in feet. 
A. Suction pressure less than atmospheric measured with a waterfilled 
manometer. Distance minus h,, in feet, is the suction head in feet of 
water corrected to the datum line. 
B. Using Bourdon-tube vacuum gage with air-filled line to measure 
suction pressure. If gage reads in inches of mercury, 

h, — (— 1.131 h,) — Z. 
C. Using mercury monometer with air-filled line to measure suction 
pressure. Deflection of mercury read in inches. 


D. Using water column to measure discharge pressure. Distance ha, in 
feet, is the discharge head in feet of water corrected to the datum line. 
E. Using pressure gage reading in psi, with water-filled gage line to 
measure discharge pressure. 

ha = (2.311 pe) + Za 
F. Using mercury manometer with water-filled line to measure dis- 
charge pressure. Deflection of mercury read in inches. 

ha (1.09 hy) + Za 
in which 

13.65 — 0.5 

= 1.09 
12 

G. Using mercury manometer to measure net pressure increase across 
a pump. All lines filled with water and deflection read in inches of 
mercury. 


h, (— 


above the datum line, the distance is 
subtracted. When the suction is posi- 
tive the most convenient practice is to 
allow the gage line to fill with water 
and to fill the connected side of the 
manometer on top of the mercury. 
Eqs. 6a and 6b are used to convert the 
manometer reading to feet of head. 
However, the elevation correction 
must now be made from the point 
where the water joins the mercury to 
the datum line. If this point is above 
the datum, the correction is positive ; 
if below, the correction is negative. 
Perhaps one of the simplest, and 
certainly the most accurate means of 
measuring relatively low differences 
in water pressure is with a water ma- 
nometer, An instrument sufficient for 
testing, although hardly suited for a 
permanent installation, can be made 
from transparent plastic hose. If the 
pressure is positive, the hose is at- 


1.131 hy) — Zs 


tached to the pipeline at one end and 
the other is left open to the atmos- 
phere and supported above the tap. 
The vertical distance in feet from the 
water level in the hose to the datum 
line will be the head in feet of water, 
with no corrections or calculations 
necessary. 

If the pressure is less than atmos- 
pheric, the line can often be dropped 
down to form a U-shape from the tap. 
The other end is open to the atmos- 
phere and the tap side is purged of all 
air. The vertical distance in feet from 
the water level up to the datum line 
will be the head in feet of water, this 
time negative. 

It is almost always necessary to 
provide Some snubbing of the gage to 
dampen out slight line and gage pulsa- 
tions. Generally, for test work the 
commercial gage snubbers are not 
used. Instead, it is more satisfactory 


ha — hy, = 1.048 h, 


to use a small valve or cock, manually 
adjusted. This action allows the use 
of a minimum amount of restriction 
and, at the same time, keeps the gage 
“alive.” 
Power 

Equally as important as the water- 
power output of a pump is the power 
input, whether it be in the form of 
kilowatts to a motor, fuel to an en- 
gine, or steam to a turbine. The quan- 
tities of fuel can be measured, and al- 
though often the breakdown cannot 
be made between losses in the driver 
and in the pump, the over-all effi- 
ciency of the driver and the pump, 
often referred to as the “duty,” can be 
analyzed. This unit is important to 
the operator because it reveals the 
exact cost of operation. 

Motors, certainly the most common 
drives of centrifugal pumps today, 
lend themselves well to testing. The 
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280 


power input is easily measured with a 
voltmeter, ammeter, and powertactor 
meter. For an AC three-phase motor 


the formula 1s 


1.732 va pf 


1.000 
\n effective alternate way to meas- 
ure motor power input is to use a 
watt-hour time the disk 


with a stopwatch, the power 1s calcu- 


meter and 


lated from 


3.600 
am 3 Aa 
1,000 


3,600 

< KixPTXxCT (8b) 
2 1,000 

in which » is the number of revolu- 
tions, T is the time, A, is stamped on 
the meter face, PT is the potential 
transformer rating, and CT is the cur- 

rent transformer rating. 

Even where there are no normal 
means provided to measure the power 
input to a motor, the job often can be 
done with surprisingly little effort. A 
very useful instrument, remarkably 
accurate, is the “clamp-on” type of am- 
\nother portable instrument, 
available in almost every plant or 
which can be borrowed from the local 
electric company, is the industrial test 
analyzed with a voltmeter, ammeter, 
powerfactor meter, and wattmeter 
built into a single case with the neces- 
connections 


meter 


sary transformers and 
built in 
After the power input is measured, 
the next step is measuring the power 
output. Of course, this is a function 
of the motor efficiency 
bhpoutpur = bhpiapue X Ew (9) 
in which 
bhp input kWinpur X 1.341 
and E,, is the motor efficiency 
The motor efficiency can be ob- 


tained accurately from elaborate tests 


(10) 


of the motor losses, but normally this 
is not required because the motor 
manufacturers can supply the guaran- 
teed motor efficiencies. The best data 
available should be used for the most 
accurate results. 

Engines, both diesel and gasoline, 
drive a great number of centrifugal 
pumps. Although the fuel consump- 
tion can be measured easily, it nor 
mally is difficult to calculate the 
horsepower output with any degree 
of accuracy. However, by measuring 
fuel consumption carefully with the 
engine under approximately rated air- 


Water & SEwAGe WorKS, JULY, 1958 








NOTE : 


MEASUREMENTS 
MUST BE EXACTLY 
VERTICAL 


FIG. 2.—CHECKING specific weight of a mano- 
meter fluid, such as carbon tetrachloride or acet- 
ylene tetrabromide. 
h ws wh 
— = Sx, or wx = 
hy ~ hy 
where h, is the head of the liquid being tested 
and S, is the specific gravity of the test liquid. 
Exomple: Water at 68F, h 17.05, hx = 7.75 
62.32 17.05 
=137.1 Ib/eu ft 


7.75 

Specific Weights and Specific Gravities of 

Common Manometer Fluids 

Spec. Wt 
845.90 
62.32 


Fluid 
Mercury 
Water, 68 F 
cch, 99.40 1.594 
CHB:, CHBr, 184.70 2.964 
Carbon tetrachloride (CCl) and acetylene tetra- 
bromide (CHBr, CHBr.) should be tinted with 
either a pinch of iodine crystal or with one of 
the dyes available from instrument suppliers. 
The specific weight should be checked occasion- 
ally, rather than relying on the foregoing valves. 


Spec. Gr 
13.546 
1.000 


inlet conditions, the operator can ob- 
tain the information he fuel 
consumption vs pump output. Here 
the individual test requirements will 
dictate the data and how 
the results are plotted 


needs : 


necessary 


Steam turbines are used for many 
pump drive applications. As with the 
engine, it is difficult to measure the 
power output in terms of brake horse- 
power. However, in today’s modern 
power plants, the use of steam or con- 
densate flow meters is becoming in- 
creasingly popular, and, although they 
do not allow measurement of horse- 
power output of the turbine, they do 
permit analysis of the “duty” of the 
unit, or its performance in pounds of 
steam per foot-pound of work. This 
often is expressed as: 

WH 
— x 1,000 
W, 


Duty = 


1,000 Ib ot 
steam, W is the pounds of water 
pumped per hour, #/ is the total dy- 
namic head, and HW’, is the pounds of 


On which duty is for 


steam consumed per hour. Knowledge 
of the cost per pound of steam pro- 
vides the operator with a ready means 
of computing the operating cost of a 
unit. 


Speed 

The flow of a pump will produce 
against a given head is a definite func- 
tion of its speed. It therefore becomes 
important to know the speed, in rpm, 
of any pump being tested. Pump man- 
ufacturers normally draw their test 
curves on the basis of the contract 
speed. If the field test conditions are 
different, the head capacity and break 
horsepower for these different speeds 
must be corrected. 


The speed of synchronous motors 
on utility-generated or paralleled 
power can be considered as exactly 
synchronous, or name-plate speed. 
However, induction or squirrel-cage 
motors will vary in speed slightly, de- 
pending on their loads—the lower the 
load, the closer the speed approaches 
synchronous ; the higher the load, the 
lower the speed. The speed can be 
checked easily with a good hand tach- 
ometer off of the outboard end of the 
motor or pump shaft, or by a hand- 
held The 


speed should, of course, be checked 


counter and stopwatch. 


for each test point. 

The speed of an engine or turbine 
must also be considered as variable. 
If a step-up or reduction gear is used, 
determination of the pump speed will 
have to allow for the tooth ratio of the 
gear. 

After the speed at each test point 
has been determined, it is often only 
necessary to plot the speed as a func- 
tion of the flow. It should be noted on 
the curve that the head and capacity 
are based on speeds “as run.” How- 
ever, the operator may want to con- 
vert or correct the performance to the 
same speed as the manufacturers test 
curve for the pump, or to a slightly 
different speed to determine the char- 
acteristics of the unit with a different 
type of motor or driver. For example, 
in the sample test, the speed was cor- 
rected to 1,200 rpm to ascertain the 
characteristics if the same pump were 
driven with a synchronous motor. 





At Atlanta, Georgia, the Southeast Section hears papers and discussion on 


Financing, Impoundments, Wells and other topics 


@ THE SOUTHEASTERN SECTION of the 
American Water Works Association 
opened their 29th Annual Meeting at 
the Dinkler Hotel in Atlanta, 
Ga., with an address by Fred Merry- 
field, Past President of AWWA. 


Piaza 


Mr. Merryfield gave the section a 
breakdown of the AWWA’s Public 
Information Program, and how it will 
affect each individual within a water 
company. He outlined briefly how the 
program should function and the vari 
ous duties of all individuals in the in- 
the 
water ?”, he 


dustry Posing legal question 
“Who 
that this question must be answered 


by the industry within the next ten 


owns the stated 


years 

“LAWYER'S OBSERVATIONS ON FI 
NANCING MUNICIPAL UTILITIES” was 
the title of a paper presented by Huger 
Sinkler, Partner, Sinkler, Gibbs and 
Simons, Attorneys and Counsellors at 
law, Charleston, S. C 


Mr. Sinkler stated that one of the 
main difficulties encountered by the 
Water Works companies in their deal- 
ing with financial institutions is that 
the not 
quately disseminated correct informa- 


water companies have ade- 
tion, or have not presented the infor- 
mation in the proper form, regarding 
the operation and needs of the com 
should publish and distribute its finan 
cial report on operations every vear. 
This yearly report should be made 
even if the company is not asking for 
He fur 


ther stated that enough emphasis could 


money that particular year. 


DEMONSTRATION illustrated value of 
using good drilling mud for water well 
drilling. 


not be placed on the need for pub 
licizing of the water companies finan 
cial affairs. 

Mr. Sinkler then gave a brief de- 
scription of how the Carolina Munici- 
pal Council works in conjunction with 
the different utilities for the purpose 
of properly publicizing financial re- 
ports 

Through the use of slides, Paul 
Weir, Gen. Megr., Atlanta Water 
Works, Atlanta, Ga., presented a pic- 
torial history of the Atlanta Water 
Works, from a common cistern in the 
center of town to today’s modern, com 
plete water system. He then discussed 
the expansion plans of the company. 

The afternoon session, under pre- 
siding officer Oscar M. Fuller, Engi- 
neer, Utility Dept., Union, S. C., pre- 
sented a “SYMPOSIUM ON EFFECTS OF 
IMPOUNDMENTS Upon Water Use,” 
and consisted of the following papers: 
“EFFECTS OF IMPOUNDMENTS ON 
Water Quatity,” by M. A. Church- 
ill, Chief Stream Pollution Control 
Section, TVA, Chattanooga, Tenn 
“EFFECT OF IMPOUNDMENTS ON 
DowNsTREAM WATER QUALITY,” by 
Dr. Robert S. Ingols, Prof. and Head 
of Dept. Public Health and Biology, 
Georgia Institute of Technology, At- 
lanta, Ga.; “EFFECT OF A SUBMERGED 
WerR IN A FORERAY ON QUALITY OF 
WATER FROM A Reservorr,” by Dr 
Frederick F. Fish, Biologist, USPHS, 
assigned to State Board of Health, 
Raleigh, N. C.; and “RkE-REGULATION 
oF IMPOUNDED \WATER FROM BUFORD 
RESERVOIR, CHATTAHOOCHEE RIVER,” 
by B. M. Hall, Jr., Hydraulic En- 
gineer, Singleton, 


Wiedeman and 


Engrs., Atlanta, Ga 

It was reported in the symposium 
that 
pected to contain a high manganese 


downstream water can be ex- 
content, in cycles, after a year of dry 
This 


is due to plants growing in reservoir 


weather has been experienced. 


areas that are normally covered with 
water. 

\nother observation was that when 
a hydro-electric plant on a reservoir 
has reached peak power output, and 
the resultant high rate of discharge 
from the impoundment occurs, the wa- 
ter seems to perform a river bed scour 


and picks up slime from the river bed. 
This slime, when picked up by the 
scour, rapidly increases the dissolved 
oxygen content when it is stirred up 
to the surtace of the stream. 
Considerable discussion from the 
floor was created by the paper pre- 
sented by Dr. Atchison, Head of the 
Rich Electronic Computer Center, 
and Dr. Carstens, Professor of Civil 
Engineering, both of the Georgia In- 
stitute of Technology, Atlanta, Ga. 
Their paper on the “AVAILABILITY 
,ND APPLICATION OF DiGcitaL Com- 
PUTERS TO Water UrtTitity Pros- 
set off a round-robin of ques- 
the floor 


regarding the exact applications of the 


LEMS,” 
tions from engineers on 
ditigal computers in the field. 

“CurrRENT Practices tN WELL 
DEVELOPMENT IN THE SCUTHEAST,”’ 
was the title of a paper presented by 
Allen A. Sickel, and John M. David, 
District Managers of Savannah and 
\lbany, Georgia, respectively, of the 
Layne-Atlantic Co 

\ visual demonstration of two dif- 
ferent types of drilling mud was pre- 
sented. The paper gave a general de 
scription and step-by-step method of 
drilling a modern well 

In a “Report oN PLastic Pipe,” 
Richard King, Professor of Civil En- 
gineering, Georgia Institute of Tech- 
nology, Atlanta, Ga., gave recommen- 
dations and installation procedures for 
the pipe, based on actual experiences 
of the city of Los Angeles, Calif 

He also stated that if the use of 
plastic pipe continues at its present 
installation rate, it will capture 15 per 
cent of the metal market very 
shortly 


pipe 


HIGHLIGHTING the banquet, was a 
serenade to the ladies by Fred Merry- 
field's impromptu glee club. 
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AMERICAN WATER WorkKs AsSN. 


Technical sessions at Dallas meeting included papers on 


Management and Water Resources 


EDITOR’S NOTE: Safety, work simplification and various pub- 


lic relations activities are important aspects of water works man- 


agement and administration. This report covers these and other 


management problems and operations discussed in the 15 papers 


on the general subject presented at the AWWA meeting in Dallas 


Also reported here are brief abstracts of eight papers dealing 


with water resources. In the previous issue, the opening session 


was reported; in the next issue, a report will cover the papers on 


water purification and distribution. 


IN CONSTRUCTION, PLANT 
Webb, 
Safety Coordinator, East Bay Munici 
pal Utility Dist., Oakland, Calif. 

Che two big “payoffs” in safety are 
1) The 


monetary tactor 


@ SAFETY 


AND OrFice by Arthur J 


factor and 2) the 
3oth of these factors 
The 1956 ac 


listed in 


human 


are closely interrelated. 
cident frequency rates, as 
Utility 
with a 
that of the nearest other utility. The 
1956 


Records, showed water works 


frequency rate almost twice 


accident rates for 
shows 15.58 for water works, 8.68 for 
gas, 6.84 for electrical and 0.99 for the 


rrequency 


communciations utility. 

In illustration of the monetary fac- 
tor in safety, Mr. Webb brought out 
that East Municipal Dist. has 
obtained a decrease in their insurance 
rate from 125 per cent to 71 per cent 
of the base rate during the period from 
1949 to 1957 by concentrating on 
This monetary saving of $98,- 


Bay 


Satety 
512.30 plus the cash refunds for their 
lower accident rate totaled $367 ,522.- 
89 in savings ; all obtained by attention 
to satety 

PROGRAM SHOPs, 


@ SAFETY FOR 


Stores, AND OrFices by James E. 
Hickman, Safety Engineer, Dept. of 
Water and Power, Los Angeles, Calif. 

One of the prime requisites of a 
safety is that it 
specifically designed for the particular 


program snould be 
area of group that it is to cover. The 
main thorough, 
sound safety program are: 1) Leader- 
ship, 2) Active participation of every 
superintendent and employee in the 


requirements of a 
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Ray J. Faust 


Education 


V. A. Appleyard 


Publ. Relations 


program, 3) Survey current plant 


conditions and a study of the condi- 
tions and analysis of previous acci- 
dents, 4) Constant inspection, 5) 
Safety committees at both manage- 
ment and employee levels, and 6) An 
organization to indoctrinate new em- 
ployees. 

In the operation of any safety pro- 
gram, two-way communication is a 
must. Mr. Hickman further stated 
that a safety program does not curtail 
production, at any level; in fact, if 
anything, production increases with an 
adequate safety program. 


gw SAFETY IN THE DISTRIBUTION 
Sytem by Thomas F. Allen, Safety 
Director, Dept. of Waters & Sewers, 
Chicago, III. 

In water works, distribution con- 
struction work has the highest accident 
rate. Stressing the use of personal 
safety equipment, hard hats, shoes, 
glasses, etc., Mr. Allen pointed out 
that distribution construction person- 
nel were exposed to dangers such as 
cutting cast iron pipe without me- 


chanical saws, gas or fume exposure, 
and the most severe hazard, trench 
cave-in. 

Complete organization of work on 
each job is needed and each job should 
that the 
utmost use can be made of all me- 
chanical equipment available. Fur- 
should be 


be analyzed thoroughly so 


thermore, the work team 
told and shown how to operate most 
efficiently on a production line basis. 
@ SAFETY PRACTICES, a report by 
Ray J. Faust, Exec. Asst. 
Amer., Water Works Assn. 
The 78th Annual Conference of 
AWWA has been the first occasion 
that awards have been presented for 


Secy., 


safety. These awards are designed to 
works 
better 
system 


provide incentive for water 


personnel to strive toward 


safety practices. The award 
involves participating sections to sub- 
mit records to the committee which 
determines Three 


where 


award winners. 
awards are given: 1) Honor 
an organization of 50 or more person- 
nel have an injury frequency rate less 
than 10 (18 such awards were given 
this year); 2) Merit—an interim 
award to small organizations of less 
than 50 persons (230 awards have 
been made) ; and 3) Progress—where 
a per cent reduction in injuries has 
been experienced over the previous 
year (15 citations were awarded). 

The formula for establishing the 
accident severity and frequency rate 
is that used by the American Safety 
Council and the American Standards 
Assn. The value of 10 represents a 
goal similar to shooting par on a golf 
course. Mr. Faust stressed the point 
that water works are not in competi- 
tion with other utilities, although 
safety records are easily compared. 
In answer to a query to the audience, 
many members indicated that active 
safety programs are in effect in their 
utilities. The AWWA Manual of 
Safety is still in print and available 
to interested persons. 





Work Simplification 


@ Work SIMPLICATION PROGRAM by 
W.S. Deniger, Senior Engineer, Tex- 
as Instruments, Inc., Dallas, Tex. 

In establishing a base to illustrate 
the need for work simplification pro 
grams, Mr. Deniger stated that in the 
United States, between the years of 
194] 1956, the production of 
products increased 45 per cent, while 


and 


employees producing these products 
increased only 3 per cent. 

Work Simplification is an analysis 
of a production problem to find and 
eliminate any spots where too much 
energy is being expended for the work 
accomplished. 

In performing a job analysis, the 
job is broken down into three phases: 
1) Set-up, 2) Put- 
The three ways to get an em- 


Doing, and 3) 
away 
ployee to do a job are: 1) Tell him, 
2) Sell him, and 3) Consult with him 

Today the main area for job sim 
plification is in clerical operations be- 
cause of the fact that in the past 50 
years cleircal workers have increased 
by 4 to 1 over production or mainte 


nance employees 


Employee and Public Relations 


@ HaANbLING CUSTOMERS AND EM 
PLOYEES by Victor A. Appleyard, 
Chief, Water Operations, Water 
Dept., Philadelphia, Pa. and Kenneth 
E. Shull, Director of Public Relations, 
Philadelphia Suburban Water Co., 
Bryn Mawr, Pa. 

Mr. Appleyard gave a breakdown 
on the type of “grass-roots” informa- 
each superintendent or 


tion which 


should give to new em- 


ployees It should be 
friendly “hello Joe” manner, so that 


foreman 
given in a 


the new employee will have first-hand 
accurate facts about his new job. 

Mr. Shull, stated that the perfect 
formula for handling customers was: 
1) Supply all the pure, refreshing 
water needed by all the customers at 
any time, for 365 days a year, year 
after year ; 2) Compute all water bills 
accurate to the last penny year after 
year; and 3) Make sure that all em- 
ployees who contact the public are per- 
fectly happy and contented all the 
time, year after year. Mr. Shull then 
outlined the day-to-day operation of a 
good public relations program for wa- 
ter works. 


@ ORGANIZING THE TEAM by Paul 
Weir, General Manager, Atlanta Wa- 
ter Dept., Atlanta, Ga. 


The two prime requisites are: 1) A 
good organizational plan and 2) A 


g 
good employee relations program. 

One of the most valuable assets a 
have is a well in 


It must be remem 


water works can 
formed employee 
bered that machines can be managed, 
but informed, 


taught and made part of the operation 


employees must be 
or program. 

Mr. Weir stated that 
main things any member of the super 
team should 


one of the 


visory or management 
bear in mind is to constantly use the 
little courtesies of life with the em- 
ployees. He then described the vari- 
ous divisions and organizational plans 
of the Atlanta Water \Vorks, 
dwelt briefly on the duties of 


and 
each 


division. 

















R. S. Millar 


Job Classification 


Paul Weir 


Organization 


by R. J. 
AWWA. 


@ EDUCATION, a report 
Faust, Exec. Asst. Secy 

In the past, the committee, has di- 
rected its efforts to producing curri- 
culum and outlines for short courses 
These courses were to serve as train 
ing material to aid and assist person- 
nel toward becoming certified water 
works operators. They were, in no 
way, intended to replace formal educa- 


tion. 


Course outlines were so arranged 
to allow the speaker 20 minutes of 
each 1% hour instruction period with 
the remaining time devoted to ques 
tion and answer type discussions. The 
latest addition to this series is a course 
for high-level managers. 


The merit and quality of short 
courses have been questioned. There- 
fore in the interest of self-education, 
the courses on water source, distribu- 
tion, and that for 
managers have been selected for pres- 
entation as This work is 
entirely voluntary but it is hoped that 
these four manuals will be available 
to interested persons in 1959. 


water treatment, 


manuals. 
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ws Jop CLASSIFICATIONS, a report by 


Robert S. Millar, Secy.-Mgr., City- 
County Board of Water Commission- 
ers, Denver, Colo. 

The Dictionary of Standard Lists 
and Titles and the Occupational titles 
presented by the U. S. Department of 
Labor contain only 13 classifications 
for water works positions as com- 
pared with 405 light and power titles. 
The water works industry needs a 
standard classification of job titles and 
descriptions acceptable on a national 
level. In addition, evaluating tests and 
procedures should be established for 
screening prospective employees who 
apply for certain positions. At present 
there is reallgio way of determining 
if an applicant hag the aptitude or pos- 
sesses the requirements of the job 
description. .The established battery 
of 10 aptitude tests for intelligence, 
numerical aptitude, finger dexterity, 
manual dexterity, etc. are useful for 
some specific aspects of water works 
occupations 
@ MAKING STREET CONSTRUTION 
\CCEPTABLE TO THE Pustic by Bur- 
ton S. Grant, Asst. Gen. Mgr. and 
Chief Engr., Dept. of Water & Power, 
Los Angeles, Calif. 

The Los Angeles Water & Power 
Dept. has a full time public relations 
director. In 1953, a 
developed in reference to street con- 
struction; it had four objectives: 1) 


program was 


To reduce public inconvenience, 2) to 
create public recognition of the nec- 
essity of construction, 3) to tell the 
public what will happen and the steps 
taken to minimize inconvenience, and 
+) to take care of complaints imme- 
diately. 

\mong the means used to effect this 
program are these : 

Pamphlets mailed to affected people, out- 
lining the problem. 

Enlistment of aid of city employees in the 
area to explain the project to people of 
that area 

Enlistment of help of city authorities 

Publicizing immediately, any problem 

which arises and advising city officers 

of the problems 
Personal calls made on business men in 
the area affected 
Construction timed to consider 
vacations, holidays, school schedules. 


seasons, 


Specifications drawn to cover inconven- 
ience, damage, access, barricades, etc. 
Among other things to do are: 
\llay dust, restore service promptly, 
use signs, and maintain access. 
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Administration 


e JOINT ADMINISTRATION OF WATER 
\ND SEWAGE FACILITIEs, a report by 
leonard N Thompson, Gen 
Water Dept., St. Paul, Minn., 
KR. |. McLeod, Dep. Chief. Engr., 
Washington Suburban Sanitary Dist., 
Hyattsville, Md 


\lthough 


definite trend toward joint administra- 


Megr., 
and 


there appears to be a 


tion of water and sewer facilities con 


siderable divergent thinking persists 


L. N. Thompson 


Joint Admin 


Burton S. Grant 


Publ. Relations 


Che subject is facing the same prob 
lems being brought forth against re- 
organization of the defense depart- 
ment of the LU. S. Government. 

he committee has sent out many 
questionnaires gathered other 
data on joint administration practices 
and hopes to compile this information 


and 


into a statistical report which is to be 
This should 
experience in this 


published soon 
reflect 
practice to date 

Che 
this subject appear to center around 


report 
upon the 
main areas of contention on 
either service not receiving its share 
of the utility dollar. Other than fi- 
joint administrations 
effective efficient 
department designing 
engineers, safety, operating, and main- 


nancial, many 


report more and 


utilization of 


tenance personnel. More ease in bond- 
ing was another factor mentioned. 


ew RatiInG For WATER Works, a re- 
port by John H. Murdoch, Jr., Con- 
sultant, Wynnewood, Pa 

The committee had little to report 
on at this time however, the members 
of the committee have many ideas and 
their defending arguments result in 
good discussion which in turn indi- 
cates that the group will come up with 
a good rating scale. An example of 
a rating instrument: Water source 
a rating of “par” would be granted 
to a water user who is capable of stor- 
ing 150 per cent of his water demand. 
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ge Rapio AND Mosite ComMUNICA- 
rioNs, a report by M. B. Cunningham, 
Director, Public Works, Oklahoma 
City, Okla. and J. M. Jester, Engi- 
neer of Maintenance and Operation, 
Washington Suburban Sanitary Dist., 
Hyattsville, Md. 

In hearings before the Federal Com- 
munications Commission the Utilities 
Federations were granted the use of 
six channels. The present difficulties 
encountered by water works personnel 
stems from the difficulty in obtaining 
equipment which meets the require- 
ments set forth by the F.C.C. This 
situation has resulted in an inability 
to obtain licenses as well as retaining 
those permits issued previously. Pow- 
er output of such equipment is limited 
to a broadcast pickup in a radius of 
15 miles. This coverage should easily 
service a city of 500,000 population. 


Water Use 
es A Stupy oF WATER 
Use by H. E. Hudson, Jr., Partner, 
Hazen & Sawyer, Cons. Engrs., De- 
troit, Mich. 

The committee on this subject 
would like to collect sufficient data to 
correlate the effects of air condition- 
ing, lawn sprinkling, and climate on 
residential water use. Data are desired 


DoMESTIC 


for the past 20 years. 

Present day consumption lies some- 
where between 100 and 150 gped al- 
though some cities report as much as 
170 gped. The effect of climate is in- 
dicated in data which show that east 
of the 100th Meridian, the average 
residential water consumption (not in- 
cluding commercial and industrial) is 
50 gped, whereas west of the 100th 
Meridian the average residential wa- 
ter consumption is 100 gped 

Data for the past 20 years indicate 
that domestic (residential ) water con- 
sumption increases | gal per day per 
cap each year. During that 20-year 
period, the ratio of maximum to aver- 
age consumption remained relatively 
constant at 150 per cent. 

The data in this study are based on 
residential water sales only and do not 
include commercial or industrial loads. 
The data were reduced to a per capita 
basis, using an average of 3.5 resi- 
dents to each domestic meter. 

Data on the effect of sprinkling and 
air conditioning are difficult to obtain ; 
sprinkling effects can be studied from 
residential meter records by compar- 


ing hot dry weather with winter usage. 
Overall residential consumption data 
were determined by studying records 
for winter holidays when industry and 
commercial establishments are closed. 
Air condition be ex- 
pressed in terms of commercial water 


loads need to 
usage, but such data are not available 
at this time 

From these studies, the committee 
has attempted to develop the relation 
of the total load to the maximum day, 








babe. | 


M. B. Cunningham 
Radio 


4 





J. H. Murdoch 
Util. Rating 


(40 to 77 per cent) and the draft load 
to maximum day (48 to 127 per cent). 
Also sought are the amount of extra 
storage required to meet the demand 
for sprinkling and for air conditioning 
and for a combination of the two. 


Jased on data assembled to the 
present it appears that the sprinkling 
load requires from 9 to 15 per cent 
extra storage; air conditioning re- 
quires 9 to 12 per cent extra storage 
and the combination of sprinkling and 
air conditioning requires 10 to 25 per 


cent extra storage 


Meter Records 


we Meter Recorps, THE BASIC FOR 
SYSTEM PLANNING, a panel presenta- 
tion by Henry J. Graeser, Jr., Supt., 
City Water Works, Dallas, Texas; 
R. B. Raw, Asst. Administrator, City 
Water Board, San Antonio, Texas; 
and A. R. Davis, Director, Water & 


Sewer Dept., Austin, Texas. 


All three of the speakers use the 


punch card system for meter records. 


Each discussed the problems and uses 
in his own utility. Types of meter 
records include supply source ; master 
meters ; tubes and pressure 


gages ; and customers’ meters. 


pitot 


Information punched on_ billing 
cards may include tab number ; route 
number, meter size; service level; 
census tract; and consumption. The 
punch card machine must be pro- 





grammed with the proper data and 
there should not be too many records 
kept. 

From these data it is possible to 
plan system development distribution 
maps and estimate flow analysis, and 
plan for reservoir development. 


Ground Water Resources 


ge GRouND WaTER RECHARGE, a re- 
port by John J. Baffa, Cons. Engr., 


New York, N Y 


John J. Bafta 
Recharge 


H. E. Hudson 


Water Use 


Mr. Baffa presented the results of 
| 

the task committee 

The report 


a survey made by 
working on this problem 
indicated that 42 states now have reg- 
ulations regarding the quality of wa- 
ter that can be used for ground re- 
charging. The Univ. of Alabama is 
currently doing research on artificial 
recharge, and California ts still experi- 
artifical 
prevent salt water intrusion. 


menting with recharge to 

It was further indicated that most 
of the the 
ground through the sides of the basin 
than the bottom. 
Ground water recharge is used ex- 
tensively in Nassau and Suffolk coun- 
ties in the State of New York. One 


recharge water enters 


rather through 


of the main advantages of ground wa- 
ter recharge is that there is no loss 
of water from evaporation, and as a 
result of this and the general overall 
lowering of various water tables, re- 


gional recharge will come under much 


more serious consideration in the fu- 
ture than was originally contemplated. 
Walla Walla, Wash 
ing the use of recharge on a regional 


is now consider- 


basis. 

Regarding the use of air condition- 
ing water, Mr. Baffa stated that it 
should be made mandatory that all air 
conditioning water be returned after 
use, but at present no State has on its 
statute books such a stipulation. 

The use of diluted, treated sewage 
effluent for ground water recharge is 


not permitted in any State. However, 
California is experimenting with the 
diluted effluent from an activated 
sludge plant in injector wells. 
Regarding the use of industrial wa- 
ter for recharge, the committee cau- 
tioned that the practice 
greatly that each problem must be 
analyzed on its own. The great num- 


varies so 


ber of contributing factors such as 
permability of soil, seepage rate, efc., 
practically dictates individual prob- 
lem analysis 

WATER RESERVOIRS AS 
Systems by John G. 


ge GROUND 
H ypROLOoGK 
Ferris, U. S 
\Washington, D. C 


Most of the original laws regarding 


(7e logical Surv ey, 


reservoirs were passed before much 


was known about underground 


streams and reservoirs. These laws 
are now causing concern due to short 
water supplies in many localities. 
The underground water system con- 
tains the complete features of a water 
system, a treatment or filter plant; 
open channel canals, sand channels, 
rock acting like pipe lines, some under 
pressure, some operating by gravity 
Diversions also occur in the under- 
ground water mains, such as vegeta- 
tion, rock faults, gradient changes, etc. 
Mr. Ferris also stated that the un 
derground storage system holds more 
water than all the surface supplies 
(reservoirs, streams, lakes, etc.) put 
together. He cited as an example that 
a 10 sq mi area, by 100 ft deep, of 
saturated rock at 5 per cent porosity, 
holds 100 mil gal of water. 
He also recommended that the 
drawing down of underground reser- 
voirs is desirable to provide space to 
store more storm water when avail- 
able. It must be 
stated, that although all the chemicals 


remembered, he 


needed to provide treatment and fil- 
tration are taken from the sand, rocks 
and gravels above the reservoir, the 
flow rate is extremely slow ; in fact it 
can be measured in inches per day. 


Water Rights Legislation 

we ReceENtT LEGISLATION CONCERN- 
ING WaTER RiGuTs, a panel discus- 
sion by C. H. Bechert, Dir., Div. of 
Water Resources, Dept. of Conserva- 
tion, Indianapolis, Ind.; H. C. Barks- 
dale, Va.; John W. 
Cramer, Partner, Fulton & Cramer, 
Cons. Engrs., Lincoln, Neb. ; Roy W. 


Arlington, 


Morse, City Engineer, Seattle, Wash. ; 
Albert R. Davis, Director, Water & 
Sewer Dept., Austin, Texas; and 
Lynn M. Miller, Jones, Henry and 
Williams, Cons. Engrs., Toledo, Ohio 

The overall status report on legis- 
lation concerning water rights indi- 
cated very little major activity has 
taken plaee during the past year. 
Some states have reported a little 
progress. Nearly all states have Study 
Commissions actively working on wa- 
ter legislation problems. 











H. J. Graeser Abel Wolman 


Meter Records Law 


e Wuirnher Water Works Law 
by Abel Wolman, Prof. of San. Engr., 
Johns Hopkins University, Baltimore, 
Md. 

Dr. Wolman compared water law 
problems to a sick patient and then 
described some of the medicines used 
to try to effect a cure. “Most of these 
remedies of the past few years have 
thankfully failed.” 

Prof. Wolman recommended the 
4th Tentative Preliminary Water 
Code, released December 1957, by the 
University of Michigan Law School, 
as an excellent study and report. The 
report sticks to the law and at the 
same time provides for administration 
and permanent flexibility. The report 
also sticks to principles of public pol- 
icy but presents alternatives. 

Dr. Wolman also recommended a 
Report on Water Codes, that is due to 
be released by the Consei vation Coun- 
cil of New York, sometime this sum- 
mer. Also reported was a Federal 
Bill that has not been introduced as 
yet, which would provide for an Inter- 
state Rivers Commission. 

In summing up his talk, Prof. Wol- 
man said that all the past laws have 
been restrictive or negative in nature, 
and what was needed by everyone was 
permissive or positive thinking on 
how best to use, and plan for the best 
usage of water, rather than how to 
restrict its use. 
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Handy nomograph provides an easy, rapid method for calculating . . . 


Pressure Losses in Water Meters 


Mathews,' in the AWWA Journal, 
presented data on the pressure drops 
through water meters at various rates 
of flow. This logarithm of pressure 
drop in linear with the rate of flow 
was used in the construction of the 
accompanying line coordinate chart. 
[he chart was constructed by well- 
known and standardized methods.” 

\n example of how the chart works 


is illustrated by the following: Q. 
What pressure drop may be expected 
in a 1% in. water meter when the 
rate of flow of water is 70 gal/min? 
A. Connect 70 on the rate scale and 


By D. S. DAVIS 

Head, Dept. Pulp and Paper Technology 
University of Alabama 

Tuscaloosa, Ala. 


1% on the meter size scale with a 
straight line. The extension of this 
line, upon meeting the pressure drop 
scale shows the loss to be 12 Ib/sq in. 


References: 

1. Mathews, C. M., 
Water Works 
(1957). 

2. Davis, D. S., “Nomography and Empiri- 
cal Equations,” Chap. 10, Reinhold Pub- 
lishing Corp., New York, N. Y., 1955. 


American 
1911 


Journal, 
Assn., 49 (9) 
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Nomograph presents easy method of computing the concentration in mg/L of . . . 


Oxygen Dissolved in Water 


Ippen and Carver,’ in a recent arti- 
cle, presented an equation for use with 
an oxygen meter that employs a drop- 
ping mercury electrode, to compute 
the concentration C in milligrams per 
liter of oxygen dissolved in water: 

C = 0.040 [1 — 0.0116 (t — 68) ] 
(d + 10) 

Where t = temperature, degrees 

Fahrenheit, and d — microammeter 


readings. 

The accompanying nomograph, 
which was constructed by means of 
well-known methods,” aids in a con- 
venient and accurate solution of the 
equation. The broken index line shows 


By D. S. DAVIS 

Head, Dept. Pulp and Paper Technology 
University of Alabama 

Tuscaloosa, Ala. 


that a water temperature of 79°F and 
a microammeter reading of 90 corre- 
spond to 3.5 ppm of oxygen dissolved 
in the water. 


References: 

1. Ippen, A. T., 
Instruments and 
128 (1954) 

2. Davis, D. S., “Nomography and Empiri- 
cal Equations,” Chapter 6, Reinhold Pub- 
lishing Corp., New York, 1955 


and Carver, C. E., Jr., 
Automation, 27 (1) 
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Community taxes in system rates, extension of facilities, discrimination in rates, fluoridation, and liability 


for main breaks are discussed in this installment of . 


Current Events In Water Works Law 


by JOHN H. MURDOCH, JR., retired Vice-President of 
American Water Works Co., Inc., and Chief Counsel of 


PART I of a Series 


Honorary 


EDITOR’S NOTE: In the series of articles of which 
this is the first, Mr. Murdoch intends to note such 
significant legal developments as are of general in- 
terest to water works men. Unless a new development 
opens up an entirely new field there will be no gen- 
eral exposition of legal subjects such as were in- 
cluded in Mr. Murdoch’s “Notes on Water Works 
Law” recently published in Water & Sewage Works. 
In those Notes the established law in certain cate- 
gories was stated, while in this series significant 
changes, developments, distinctions or exceptions in 
the previously established law are to be considered. 
Help from water works men will be needed and wel- 


comed. 


Mr. Murdoch plans to scan as many of the cur- 
rent reports of cases published in the advance sheets 
for the various states and regions as he can. It is not 
possible for one man to keep abreast of all of these 
reports and unless cases are called to attention by 
friends many interesting matters may be over- 


looked. 


In each article of the series, section headings will 
indicate the subject matter covered in the case or 
cases which follow each heading. 


Treatment of Individual Community Taxes or 
Operating Expense in System Rates 

WEST PLAINS v. PUBLIC SERVICE COMMIS- 
SION. Before Missouri Supreme Court. Decided March 
10, 1958 

An electric utility operating in a number of communi- 
ties was subject to license taxes in some but not all of 
the communities and the rate and basis of the tax, where 
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American Water Works Service Co., Inc., Philadelphia, Pa. 
Member AWWA. 











levied, varied. The utility had been treating all of such 
taxes as system operating expense so that all customers 
were burdened with the cost. The Missouri Commission 
ruled that this practice was discriminatory against those 
customers living in communities which levied no tax or 
only a small one. It ordered that local taxes be surcharged 
to patrons in the taxing communities. The Missouri Su- 
preme Court sustained this order. 

A portion of the Court's opinion is here quoted: “We 
are able to discern no legitimate reason or basis for the 
view that a utility must operate exclusively either under 
a system-wide rate structure or a local unit rate struc- 
ture, or the view that an expense item under a system- 
wide rate structure must of necessity be spread over the 
entire system regardless of the nature of the item involved. 
Experts in utility rates may well conclude that a ‘hybrid 
system’ or a ‘modified system’ of rate making, wherein 
certain expense items are passed on to certain consumers 
and certain items are thereby treated on a local unit basis 
and others on a systemwide basis, is the system which 
will produce the most equitable rates.” 


The principles here stated could be applied in water 
works rate making. 


RE CORTEZ NATURAL GAS COMPANY, INC. 
Before Colorado Public Utilities Commission. Decided 
October 3, 1957—21 PUR 3rd 70. 





Here the commission refused to allow a franchise tax 
to be levied or collected by the company upon customers 
residing outside the municipality levying the tax. 


Parts of the commission's opinion follows: 


* * * We consider it contrary to good regulatory 
practice to permit a city or town to charge a tax outside 
its municipal limits where the utility will be operating 
under a certificate of public convenience and necessity 
from this commission in an area where the franchise 


does not apply. * * * 


“We are reluctant to encourage the practice of high 
franchise taxes, unless a need can be shown. If a utility 
is merely to become a collection agency for the town, 
then we believe that the customers in the town should 
be fully informed in regard to the taxes they are re- 
quired to pay. According we * * * will require that 
the franchise tax within the corporate limits be surcharged 
on each bill sent to customers within the town, in order 
that there be no misunderstanding in the future as to the 


amount or nature of the tax.” 


RE SOUTHWESTERN BELL TELEPHONE 
COMPANY. Before Arkansas Public Service Commis- 
21 PUR 3rd 488. 


sion. Decided December 10, 1957 


Quoted from Commission’s Opinion: 


“Evidence presented to the commission shows that 
special taxes levied by the various cities and towns in 
the state against the Company range from nothing to 
$75,000 per year, and that there is no logical relation- 
ship between the amounts of such taxes, nor (do) such 


taxes in any way relate to the size of such cities and 
towns, the number of telephones located therein, or to 
any other discernible feature. 

“After rates have been fixed for a utility on a state- 
wide basis, the late imposition of a city special tax against 
it which is out of proportion to the amount of taxes con- 
templated to be raised by the tariff in effect in said city 
or town results in discrimination against customers in 
other cities and in the rural areas. * * * Discrimination 
does, therefore, exist * * * and the only way this unlawful 
discrimination can be eliminated is for the commission 
to order the company to pass on to telephone users any 
excess city special taxes * * * 

In its Order the Commission required the company to 
pass on to customers within each municipality the excess 


city special tax imposed by that municipality. 


Service—Extension of Facilities 

HOME CONSTRUCTION COMPANY, INC. v. 
CAPITAL CITY WATER COMPANY. Before Mis- 
souri Public Service Commission. Decided December 20, 
1956—16 PUR 3rd 383. 

This case is mentioned because the Commission’s Opin- 
ion contains a statement of the typical attitude of regu- 
latory bodies regarding the financing of water works 
extensions, not because it sets out anything new. The 
particular facts were complicated and have no general 
interest. 

The general principle is here stated as it is set forth 


in this case: 
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“The right of a water company * * * to request a mone- 
tary deposit prior to construction of an extension is well 
established. * * * Generally speaking, a utility is obligated 
to extend its facilities to all customers desiring service 
within the area it holds itself out to serve; however, to 
avoid the duty of making extensions from which expected 
revenues are insufficient to justify the cost thereof and 
the attendant risk of investment, all water utilities have 
been permitted to file with this commission, as part of 
their schedule of rates, rules which limit their obligation 
to make extensions of facilities. Such rules ordinarily 
provide that, in stated circumstances, the company is 
not required to make extension until a monetary deposit 
or advancement is made by or on behalf of the customer 
seeking the extension. These rules, when brought in issue 
before the commission, have been found to be reasonable 
and in the public interest.” 

In the case cited the commission dismissed the con- 
struction company complaint thereby finding reasonable 
and in the public interest a company rule which, in effect, 
limited company investment in distribution extensions 
to the amount on which minimum annual bills from con- 
nected customers would yield 15%. 


Note: The New York Commission recognizes the pub- 
lic interest in protecting already connected customers 
from the financial burden of uneconomic service exten- 
sions but takes a different course in reaching the desired 
end. In New York the utility makes the investment but 
imposes surcharges to be added to the bills of customers 
served by the extension so that total revenues will be 
sufficient to carry the investment. California also has 
a rule which is a varient from the typical but less of a 
varient than that of New York. In California the appli- 
cant for the extension puts up the cost of the extension 
and the refunds, as customers attach, are so worked out 
as to reduce the amount of new capital which the utility 
must raise for such refunds in any one year. 


RE JOPLIN WATER WORKS COMPANY. Be- 
fore Missouri Public Service Commission. Decided Sep- 
tember 4, 1957—20 PUR 3rd 195. 

The Company filed an application for increased rates 
and increases were authorized. Under its rules the com- 
pany was required to install 75 feet of main extension to 
serve a new domestic customer and it asked leave to estab- 
lish a new rule under which it would expend for main 
extension 31% times the expected annual revenue from the 
new customer. In view of the increase in rates allowed 
by the commission the company was ordered to establish 
its new extension rule calling for company investment of 
4+ times expected revenue from the new customers. 


HALVIN C. WOLFF V. LOUISVILLE WATER 
COMPANY,INC. Kentucky Court of Appeals. Decided 
February 8, 1957; Rehearing denied June 7, 1957. 202 
SW 2d 104; 19 PUR 3d 207. 

Wolff filed a complaint seeking a court order directing 
the Louisville Water Company to extend its mains to 
serve his property. The Company answered that it would 
make the extension upon payment of the actual cost there- 
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of with a refund in the event the revenue from the water 
user amounted to 15 per cent of the adjusted cost for 


twelve consecutive months. The lower court determined 
that a mandatory order should not issue and the Court 
\ppeals affirmed 
Che Louisville Water Company is an operating facility 
the City of Louisville, which owns the company. The 
Court of Appeals held that since the city is engaged in 
water to its inhabitants it must be given gov- 
ernmental discretion concerning the limits of its service 


furnishing 
ind be given the authority to set rules and regulations 
The court then found the exten- 
on rules to be reasonable. 


which are reasonable 


PISCATAWAY BOARD OF FIRE COMMIS- 
SIONERS V. ELIZABETHTOWN WATER COM- 
PANY CONSOLIDATED 
Board of Public Utility Commissioners. 
August 14, 1957 


Before the New Jersey 
Decided June 
26, 1957; Rehearing denied 20 PUR 


3rd 88 


For many years the New Jersey Commission had a 
rule applicable to all water companies under which com- 
pany investment in main extensions was limited to 3% 
times the anticipated annual revenue from customers at- 
taching their service lines to the new main laid on request. 

| years ago the courts of New Jersey were pre- 
, in an appeal from a commission order conforming 
rule, with a rather bad set of facts. The applicants 
vere few in number, living in a small section which was 
customers 


practically surrounded with water company 


receiving service. The court reversed the commission 


order and sustained the applicant’s complaint. The rule 
has not been abrogated but its application has been lim- 
ited. The case here mentioned is cited to show an example 
of the limits placed on the application of the rule. 

rhe utility commissioner's report that the extension in 
question would require 6,565 feet of pipe, 10 hydrants, 36 
services and meters, with a total estimated cost of $34,570. 
lhe evidence was that there would be thirty-six residen- 
tial customers and total anticipated annual revenue would 
be $1,600. The cost of service to the area was estimated 
at $3,025. There would be deficit from the extension of 
$1,425 to be made up by other customers if the company’s 
existing earnings were to be maintained. 

The commissioner's comment that the company had 
expended over $4 million in the preceding two years for 
the improvement of its water plant and that it was hard 
to see how $34,000 could have any material effect on its 
financial condition. The following is quoted from the 
( ommission’s order : 

‘A company whose customers are not in position to 
obtain service from competitors cannot pick and choose 
its customers on the basis of what is profitable. * * * The 
test of whether an extension is reasonable and practicable 
is not answered by a mere showing that such an exten- 
sion would not be immediately profitable. While thirty- 
two residential customers have indicated a desire to use 
the water service, there are 60 houses in the area which 
are now being supplied by local wells. Further, there are 
large areas of ground that have not been developed * * * 
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this area has been and still is growing. We feel that 
future prospects in this area are very favorable and justify 
an order for the construction of the proposed extension 
and in the absence of a showing that the extension would 
result in reducing the overall revenue of the company, 
so as to deprive it of a fair and reasonable rate of return, 
the construction of the extension is justified.” 


Author's comment: The commissioners here unpose on 
the company their judgment of future residential building. 
This comes at least very close to the exercise of man- 
agerial functions. Further, a consistent following of the 
line of reasoning shown in the last quoted sentence means 
that all but the very last of a series of uneconomic exten- 
sions would have to be made, with the ultimate result 
that the customers in the older sections of the system ter- 
ritory would bear the burden of the extensions. 


RE CITY OF MILWAUKEE. Before Wisconsin 
Public Service Commission. Decided August 1, 1957— 
19 PUR 3d 382. 

The Wisconsin Commission has jurisdiction over both 
publicly and privately owned utilities and it has, there- 
fore, authority to regulate the operation of the city owned 
water works system. 

Here the city refused to render water service to the 
premise of a property owner which premises were in 
part outside of the city. A city main was in service in 
the street on which the premises in question faced and a 
service line from the main to the curb had been installed 
prior to street paving. The city served adjoining prop- 
erties. The published report does not state the reason 
the city refused service to the premises here in question. 

The commission held that it would be discriminatory 
and inconsistent with reasonable development of such wa- 
ter service in the area to refuse service to this property. 
The city was ordered to extend water service. 


Discrimination in Rates 


RE CITY OF RHINELANDER. Before Wisconsin 
Public Service Commission. Decided July 11, 1957—19 
PUR 3d 380. 

This case involves the question of flat rate versus me- 
tered service. The commission states that the matter of 
meters for the City of Rhinelander had been considered 
several times beginning in 1916, always with the state- 
ment that the city had plans to meter its customers and 
that metering of all customers was recommended or ap- 
proved by the commission. 

The following is quoted: 

“A schedule of rates for unmetered water service 
authorized in 1953 is now considered inadequate because 
of changes in customers’ use of water resulting from 
accelerated installation of automatic washing machines 
and garbage disposal units. 

“Comparison of the cost of providing water service at 
Rhinelander with such costs in neighboring cities where 
customers are metered showed that on a customer basis 
costs were higher in all accounting expense categories at 
Rhinelander, * * * 





“Rhinelander has for several years found it necessary 
to restrict water use during the summer months. * * * 
water consumption at Rhinelander * * * high in com- 
parison with other cities of like size. * * * metering of 
all water sold was planned and it was estimated that 
pumpage would be reduced from 35 per cent to 40 per 
on - *, 

“During 1956, the 128 metered residential customers 
of the Rhinelander water utility paid an average of $18.72 
for water service and used an average of 62,718 gallons 
of water. There were 2,105 unmetered residential cus- 
tomers who paid an average of $17.73 a year for water 
service for an estimated average annual use of 99,069 
gallons of water. 

“* * * To continue unmetered water service to some 
of the customers of the Rhinelander water utility would 
continue an unreasonable and unjust discrimination be- 
tween customers * * *,” 

Che city was ordered to meter all general service cus- 


tomers. 


JOHN J. GAZZOLL, et al. v. ST. LOUIS COUNTY 
WATER COMPANY. Before Missouri Public Service 
Commission. Decided June 27, 1957; Rehearing denied 
July 11, 1957—19 PUR 473 

By commission order of April 4, 1955 (8 PUR 3d 
319) this company was authorized to establish its Rate 
“OQ” which would impose a surcharge of $40 a year per 
ton of cooling capacity on water cooled nonconserving 
type air conditioners. The effective date of the new Rate 
‘“()” was finally set by the commission at August 1, 1957. 
Similar rates were subsequently filed with and approved 
by the commissions in at least one other state—IIlinois. 

In this case the complainants sought to have the Rate 
“©” disallowed. In this they were successful. The com- 
pany was ordered to prepare a new schedule of rates which 
would apply to all seasonal users of water and which 
would be nondiscriminatory as to air conditioning. 

Quoted from the commission’s conclusions: 

“Rate “O’ in its present form fails to take into consid 
eration customers who use the same amount of water as 
the customers of nonconserved air conditioning units, in 
sprinkling, sodding yards, operating swimming pools, wa- 
tering shrubs, and irrigating gardens, and, to that extent, 
is discriminatory and unreasonable in nature in that such 
$40 surcharge is against one type of seasonal user based 
on equipment used. 

“* * * any schedule of rates filed should be based, as 
much as practical, on the amount of water used. * * * 
the schedule of rates should include a provision whereby 
all seasonal users of water will be required to pay a cer- 
tain rate per cubic foot of water used in excess of a cer- 
tain amount. * * *” 

Author's comment: All water works managers will 
watch eagerly for the solution of this problem to be worked 
out by the very able president of the St. Louis County 


Water Company 


RE CITY OF BOZEMAN. Before Montana Public 
Decided April 1, 1957—-18 PUR 


Service Commission. 
3d 180. 


This case is a rate case in which the City of Bozeman 
sought an increase in rates. An increase was granted. 


The city system was in need of additional sources of 
supply and its distribution systems was badly in need of 


The commission stated 
* * * in- 


strengthening or replacement. 
that the transcript was “replete with evidence 
dicating that the City of Bozeman is without an adequate 


and sufficient water system.” 

©uoted from the Commission : 

‘A municipal water department should be permitted 
to charge rates which produce sufficient revenue to pay 
necessary operating expenses, provide a reasonable re- 
serve for depreciation, and allow the municipally owned 
utility to make reasonable payments of principal and in- 
terest if and when it becomes necessary to expand or 
make capital additions to the plant. The municipal wa- 
ter plant should be operated entirely separate from other 
functions of city goverment, any payments from water 
funds made to city officials should be on the basis of time 
spent or work performed for the water department. There 
should be no diversion of water department funds, and 
all water or water service furnished to the city should 
be paid for out of the city general fund. Consumers who 
pay rates high enough to allow the utility to furnish free 
service to other consumers (such as the city) are being 
discriminated against, and if the water department diverts 
revenue for other city functions, the rates which permit 
this are unreasonably high and unjust. The commission 
has maintained this position throughout the years. 

**k * * 

“Apparently there has not been any diversion of funds 
from the Bozeman City Water Department during recent 
years, however, the city is not presently paying for the 
some 239 municipal fire hydrants. The latter situation 
should be corrected.” 


Fluoridation of Water Supply 

CITY OF OROVILLE, et al. v. CALIFORNIA 
WATER SERVICE COMPANY. Before California 
Public Utilities Commission. Decided January 29, 1957 

17 PUR 3d 219. 

The city council of Oroville and the board of super- 
visors of the ¢ ounty of Butte adopted resolutions request- 
ing the water company to fluoridate its water supply. 
The company refused to comply unless an election of 
the water users showed that they desired fluoridation. 
Complaint was then filed against the company to compel 
it to fluoridate. The commission ordered fluoridation. 

The commission followed the courts in concluding that 
the constitutional rights of customers or consumers were 
not infringed by the police power regulation requiring 
fluoridation. The case is unusual in that here the regu- 
latory commission in the exercise of its jurisdiction over 
service requires the company to inaugurate the program. 
The commission stated that it does not hold that a water 
public utility which does not fluoridate would, neces- 
sarily, be violating the law. One commissioner filed a 
separate concurring opinion in which he agrees that 
fluoridation should be undertaken. He takes the posi- 
tion, however, that the utilities commission is not the 
proper body to determine that the injection if fluorides 
into the water supply will promote the health of and not 
cause injury to the company’s customers. He agrees 
that the commission has jurisdiction to require changes 
in water quality and on that basis concurs. 
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A new standard method for coliform density estimation may be forthcoming from 


Membrane Filter Media Studies 


by JOS. A. McCARTHY and J. E. DELANEY, 


respectively, Chief and Chief of Laboratories, 


Lawrence Experiment Station, Lawrence, Mass. 


AUTHOR’S RESUME: This article is not just another comparison 
of the MF against the MPN for coliform bacteria determination, 
but rather results from a serious attempt to find out the reasons 
for deficiencies and variations in MF results. In making this at- 
tempt, it was necessary to dig into the characteristics and behavior 
mechanisms of the coliforms and to attempt to fit these into the 
recovery of the organisms on the MF and thereafter of course to 
attempt to find better results. 

While the results of our investigations into the effects of sugars 
and dyes are given, a specific formulation for the medium is not 
set forth for two reasons; Our search for the optimum medium 
is only in its early stages (while we attempt to get the necessary 
funds and manpower for more complete work) and because it is 
hoped that other laboratories working on other waters, will try 
out and perhaps improve the tentative formulations which we will 


send them. This article is a report of these basic studies to date. 


®@ PREVIOUS STUDIES on the compari- 
son of coliform densities in water by 
the membrane filter technique with 
the multiple tube dilution technique!’ 
showed that none of the media used 
with the MF test gave uniform growth 
for all members of the coliform group 

It was particularly noticeable that 
Aerobacter were markedly inhibited 
although there was very little evidence 
of inhibition against FE. coli. Various 
members of the coliform group and 
even organisms of the same species 
had different optimum times for 
growth and for production of sheen so 
that all the sheen producing organisms 
were never recognizable and there- 
fore countable, at any one time of in- 
cubation. Examples were cited of 
many true coliforms which did not 
produce the characteristic appearance 
commonly accepted for coliforms at 
any time, and finally, a fair number 
of organisms which appeared to have 
all the required characteristics which 
on further examination proved not to 
be coliform were noted. 
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All these various reactions might 
well be expected when one considers 
the variety of species that comprise 
the coliform group and the myriad of 
bacterial species that make up the 
flora indigenous to natural waters. 
The coliform group of organisms is 
composed of a number of species each 
one having an individual, specific set 
of faculties for particular biochemical 
reactions. The simple IM ViC (Indol, 
Methyl Red, Voges Proskauer, Cit- 
rate) reactions reveal only a few of 
the many characteristics which may 
be used to distinguish between various 
coliforms. Bergey's Manual of Deter- 
minative Bacteriology yields a fur- 
ther picture of the multiplicity of 
metabolistic combinations that com- 
plicate any attempt to formulate a 
single technic that will allow the detec- 
tion of all the species and strains that 
comprise the coliform group. The elu- 
siveness of a formula for media which 
is all-inclusive for coliform and all- 
exclusive for non-coliforms is realized 
when one recalls that since the birth 


Senior Author 


of Sanitary Bacteriology in 1885, 
one test claims the absolute ideal 
covery and identification of the im- 
portant and much-studied coliform 
group. 

It is the purpose of this paper to 
present certain exploratory studies 
carried on at the Lawrence Experi- 
ment Station designed to investigate 
those areas in which previous mem- 
brane filter work had failed, and to 
attempt to formulate a new and im- 
proved media. 


Bacteriological Studies 


Pure Culture Studies 


It was recognized that any medium 
which gave best results with pure cul- 
tures night not necessarily be the best 
for analysis of water samples contain- 
ing mixed organisms. It was essen- 
tial, however, in the beginning of the 
basic studies, to investigate the re- 
sponse, to membrane filter medium, 
of the organisms which make up the 
coliform group. 

Fourteen suspensions of coliform 
pure cultures were prepared and each 
was examined using 10 replicate mem- 
brane filters and 10 replicate agar 
plates. 

The earlier work indicated that the 
two media described in Standard 
Methods did not possess the abilities 








which were required. Preliminary in- 
vestigation seemed to show that the 
MF Endo Medium* without any en- 
richment was the best available formu- 
lation on the market at the time, and 
therefore this was selected for the first 


Table | 
Comparison of Membrane Filter and Agar Count Data of 


Various Coliform Organisms 


MF Data 





Agar Count Data 
Sheen* 
Quality Mean 
745 
78.7 
48.4 
45.2 
on 
79.3 
11.6 


Range 
65-80 
62-105 
35-61 
36-53 
47-64 
66-87 

7-17 


Mean 
71.5 
79.9 
45.8 
38.2 
56.1 
79.4 

10.5 


Range 
51-88 
61-9] 
35-53 
30-49 
47-67 
70-87 

6-14 


stages of our work. Tryptose glucose 





Excellent 

Excellent 

Excellent 

Excellent 

Good 

Excellent 

80% Excellent 

20% Poor to 
Absent 


agar was selected as the medium to 
serve as an estimator in control plate 
counts. The filters and 
agar plates were prepared in random 


membrane 


sequence to avoid the influence of any 
possible time effect and all were in- 
cubated together at 35°C. The filters 
and plates were counted at least twice, 
the filters after 20 hours and the plates 9.5 
after 24 hours. The sheen production 56.3 
ability associated with each pure cul- 37.8 


ture was accepted as the unanimous 36.9 
44.4 


7-15 
50-78 
27-42 
54-84 
49-71 


Fair 
Poor to Absent 
Excellent 


5-16 
47-68 
32-51 
48-63 
27-55 


Excellent 
60% 
40% 
4.8 Good : 1-8 
Good ‘ 1-8 


Good 


or majority opinion of three com- 
‘ No sheen 


petent sanitary bacteriologists who 
have had several years experience in | 67 


membrane filter work. 

The overall objective of this stage 
of the study was to ascertain which 
species gave the poorest response in 
appearance and in time of incubation. 
Thereafter, adjustments in the media, 
designed to increase the members 
found, to improve the appearance, par- 
ticularly the formation of sheen, and 
to effect these results in a definite time 
of incubation could be made. It was 
felt that once a medium or a method 
which would give satisfactory results 
for the more difficult, resistant or 
weak strains of the group were found, 
this medium would then readily offer 
optimum growth for those organisms 
which had already been found rela- 
tively easy to grow satisfactorily. 

Table 1 presents the summary of 
the data obtained during these studies 
with pure cultures. The arithmetic 
mean and the range of the 10 replicate 
membrane filters are given as well as 
the sheen quality produced by the par- 
ticular strain or species of the coliform 
group. The arithmetic mean and the 
range of values obtained by the 10 
replicate agar plates are also pre- 
sented. Upon comparing the arith- 
metic means of the membrane filter 
and agar plate counts, it is apparent 
that the recovery of the coliform or- 
ganisms by the membrane filter is in 
excellent to good agreement with the 
control estimator depending on the 
strain that is under study. 

If the agar plate count mean is as- 
sumed as the “true density” (») of 
the coliform population existing in the 
various suspensions, the recovery effi- 


* 20 hrs. 





ciency of the membrane filter can be 
calculated. These results are pre- 
sented in the last column of Table 1. 
Nine out of the fourteen ratios are 
less than one, six indicate a difference 
greater than 5 per cent and only two 
show a difference of more than 15 
per cent. 

The all-important sheen character- 
izing ability of the various coliform 
species has been classified as excel- 
lent, good, fair, poor and absent. It 
is judged that those colonies present- 
ing fair and poor sheen would be dif- 
ficult for a bacteriologist inexperi- 
enced in membrane filter procedure 
to recognize and it is doubtful how 
many of these colonies would have 
been considered as coliform if they 
had appeared on a membrane filter 
prepared in the routine examination 
of a natural water sample. 


The results of the analyses of the 
four suspensions of E. coli type I 
(IMViC ++— — by the membrane 
filter technic used in these tests show 
quite definitely that this species pos- 
sesses excellent sheen producing abil- 
ity. The first three EF. coli suspensions 
showed recovery on the membrane fil- 
ter almost exactly equal to the plate 
counts. The fourth strain, however, 
gave a recovery of 85 per cent, show- 
ing that even with Escherichia, which 
generally gives the response, 
there may appear a slight inhibitory 
effect to contribute to the deficiencies 
attributed to the membrane filter tech- 
nic. 


best 


The A. aerogenes type | (IMViC 
+--+) suspensions, on the other 
hand, showed sheen producing ability 
ranging from excellent to poor. The 
growth recovery of these organisms 
by the membrane filter procedure was 
similar to E. coli recovery, namely 
95.5 per cent. Thus, it may be in- 
ferred from these results that A. aero- 
genes type I organisms lodged on the 
membrane surface would be expected 
to grow to colonial size during the 
incubation period, but there would be 
an all-important doubt whether the 
identifying sheen would also develop. 
The one suspension of E. coli type 
Il or E. freundi type I (IMViC 
-+ - that these 
studies showed very poor sheen pro- 
ducing ability coupled with low recov- 
ery. E. freundii type II (IMViC 
+-+—-+) and A. aerogenes type II 
(IMViC +—-++) strains showed 
excellent sheen producing ability, but 
the latter, however, showed a 13 per 
cent loss in recovery. The three mon- 
grel strains of the coliform group 
showed indication of varying degrees 
of sheen producing ability and growth 
ability. 


was used in 


In general, the data shows that coli- 
form species vary in their response 
to this membrane filter medium and 
therefore the agreement between 
membrane filter result and the true 
density of coliforms existing in a 
sample of water directly depends on 
the types and relative numbers of 
coliform species present. If the ma- 
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jority of coliforms existing in a sam- 
ple under examination coli 
type I organisms, a better correlation 
between membrane filter counts and 
‘x’ would be obtained than if weak 


were E, 


strains of A. aerogenes and mongrel 
coliforms constituted the greatest pro- 
portion of the coliform population in 
1 sample. This agrees with similar 


evidence presented previously.’ 


Slow Lactose-Fermenters 

It was noted during the pure cul- 
ture studies that slow lactose-ferment- 
ing coliform strains were in general 
with recovery 
and lack of sheen-producing ability on 
the filter. Theory, of 
course, substantiates this observation. 


the loss in 


associated 
membrane 


It seems reasonable that weak strains 
that 
selective lactrose broth only after 24 
hours contact, would be most unlikely 
to grow to colonial size on a selective 
membrane filter medium, and even 
more unlikely to produce sufficient 
aldehyde reaction 
with lactose, 


with the fuchsin-sulfite system 


are capable of fermenting non- 


concentration, by 
to yield a characteristic 
shee n 
of the medium in the 20 hours speci- 
fied 

These organisms possess sub-nor 
mal lactase enzyme systems. To as- 
certain the types of coliform that com 
prise this of the coliform 
group, two hundred and fifty-six pre- 
sumptive lactose broth tubes, originat- 
ing from over one hundred and fifty 


segment 


separate samples, that showed no visi- 
ble gas at the 24-hour observation but 
were positive at the 48-hour inspec- 
tion, were differentiated by the classi- 


cal IMViC reactions. The results are 
presented in Table 2. 


Table 2 
Differentiation of Slow Lactose 





Type of Col.form of Cultures % 

E coli 13 5.1 

165 64.5 
30.4 


100.0 


A. aerogenes 
E. freundii 


Total 





This study indicates that the over- 
whelming majority of the organisms 
giving gas only after 48 hours are 
those frequently regarded as originat- 
ing from non-fecal sources. Only five 
per cent of the 48-hour positives dif- 
ferentiated as EF. coli strains, while 
64.5 per cent indicated A. aerogenes 
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presence and 30.4 per cent indicated 
E:. freundu. Many bacteriologists at- 
tach little sanitary significance to the 
commonly designated non-fecal group, 
but as bonafide coliforms, meeting all 
the requirements set forth in the defi- 
nition of the coliform group, they 
carry, in the routine multitube MPN 
test, exactly the same weight as the 
strict “fecal’’ organisms. 

These results appear to confirm pre- 
vious observations made by the au- 
thors and other investigators that the 
20+ 2-hour membrane filter test gives 
substantial agreement with the 24- 
hour results of the multitube lactose 
test. Thus it would seem, if the mem- 
brane filter technic as presently set 
forth were adopted as standard proce- 
dure, one significant change in the 
definition of coliforms, and therefore, 
one change in our standards of water 
quality would be necessary, in that 
no organisms requiring more than 24 
hours to ferment lactose would be con- 
sidered as having any sanitary signifi- 


cance. 


Enrichment of Media 


Effect of Sugars on 
Lactose Broth Media 

To achieve a greater recovery of 
the coliforms actually existing in a 
water sample but failing to produce 
recognizable growth by the membrane 
filter procedure, it was obvious that 
changes had to be made in the medium 
formulation, so that these weak strains 
could be stimulated to grow faster 
and/or produce a greater concentra- 
tion of sheen reactants in a shorter 
period of time. 

There are indications that the pres- 
ence of sheen is associated with forma- 
tion of aldehyde as a product of the 
degradation of lactose. It is possible 
that aldehyde production may be in 
linear agreement with gas production, 
as in the degradation schemes for 
glucose by Neuberg* and Embden- 
Meyerhof-Parnas.° It was recognized 
that fermentation as a result of bac- 
terial metabolism may follow more 
than one path on its way to comple- 
tion. 

But relying on the possibility of 
linear relation of the production of 
aldehyde (or other degradation prod- 
ucts) to gas production, a series of 
experiments was set up in which the 
apparently weaker strains were incu- 
bated in broths containing lactose 
alone, or lactose with maltese, with 


dextrose, and with saccharose. After 
20 hours, most of the suspensions 
produced more gas from the maltose 
or saccharose mixtures than with lac- 
tose alone. It appears that the strains 
with a subnormal lactose enzyme sys- 
tem demonstrated at least a normal 
maltose and/or saccharose enzyme 
faculty, and by inference may produce 
favorably the end-products needed for 
best sheen appearance. 


Effect of Sugar Addition 
To MF Endo Medium 

The next phase of the investigation 
was to study what effect the addition of 
maltose and saccharose to membrane 
filter media had on the production and 
retention of sheen by coliforms. Work- 
ing with pure cultures of the difficult 
strains it once evident that 
better sheen and quicker response was 
produced by the altered media than 
with the regular formula. Organisms 
that failed to yield sheen with the 
membrane filter medium often exhib- 
ited excellent mirror sheen character- 
istics with the added maltose or sac- 
charose, indicating that the additional 
carbohydrate improved the conditions 
for sheen development. 

The possibility that the addition of 
a new ingredient to a selective me- 
dium might decrease its selectivity by 
increasing the band of organism re- 
sponse was recognized, however. For 
example, the addition of maltose or 
saccharose might produce conditions 
due to bacterial breakdown that would 
yield a greater number of false posi- 
tive sheenformers. The danger is also 
present that the additional carbohy- 
drate might increase the rate of meta- 
bolism of the faster growing members 
of the group sufficiently to mask iden- 
tification. 

A large scale comparative study of 
the saccharose altered membrane fil- 
ter medium and the MF Endo me- 
dium was designed to indicate the 
relative coliform recovery of the two 
media and the type of species which 
formed recognizable colonies under 
the two medial environments. For this 
investigation, twenty membranes were 
prepared, using Merrimack River wa- 
ter as the sample, and they were 
equally and randomly placed on pads 
saturated with MF Endo medium and 
.MF Endo medium plus saccharose 
(1.0 gram/100 ml). After the 20- 
hour incubation period all colonies 
bearing recognizable sheen were fished 
off. These colonies which gave a posi- 


was at 





tive vertification within 48 hours were 
streaked on EMB agar and a pure 
culture was prepared on agar slant 
and differentiated. The results from 
this study are presented in Table 3. 
These results show that the added 
saccharose almost doubled the num 
bers of A. aerogenes organisms recov- 
ered by the membrane filter technic. 
It seems probable that these organ 
isms were present on the membranes 
nutrified with the MF Endo medium 
but were not allowed to grow to pro- 
duce characteristic appearance chiefly 
because of the slow metabolic break 
down rate of lactose by these strains; 
presumably the added saccharose ac 
celerated the aldehyde production ca 
these 


strains sufficiently to 


pacity of 


produce the required sheen. 


The addition of saccharose to the 
MF Endo medium, however, appears 
ber of non-coli- 
Ninety-two per 


sheen colonies fished off 


to increase the num 


form sheen formers 
cent of the 
the membranes vutrified by the regu 
lar medium verified as against eighty 
taken from the 
When new 


being considered, 


SIX per cent ot those 
for- 
this 


saccharose medium 
mulations are 
tendency of a medium to produce false 
positives must be investigated with the 


terest and to the same degree 


Same in 
as the capacity of a medium to yield 
sheen with true coliforms 


It is believed that ever 


tually a com- 
two character- 


\ctually, when 


pronise between these 


istics will be 


ccepted 
one considers the percentage of false 
sheen producing organisms that are 
counted as true coliforms during a 
filter 
a greater basic discrepancy in 
than 


routine use of the membrane 
technic, 
this method of 
that attributed to it, is evi- 


dent, in that the false sheen producers 


water analysis 


usually 


compensate in part for the other true 


strains which are not grown at all 


Effect of Eosin Addition 
To Membrane Filter Medium 

The preliminary phases of the in- 
vestigation designed to determine the 
effect of the addition of certain dyes 
on the coliform response to membrane 
filter media, indicated that eosin acted 
as a stimulant increasing the sensitiv- 
ity, quickening the response and fos- 
a longer lasting sheen espe- 
cially on the weaker pure culture 
strains. Media altered with a small 
concentration of eosin (2 ml of a 4 
per cent solution/100 ml MF Endo 


tering 





Table 3 
Comparison of Coliform Growth on Enriched and Non-Enriched 
MF Endo Medium 


Coliform Species 


coli type | 
coli type I! 
aerogenes type | 
aerogenes type |! 


E. freundii Type | 
E. freundii Type !1 


Mongrel strains 


Verified colonies 
of Total Sheen Producing Colonie: 


2) 


1.0 gram/100 nl 


IMViC Code 


Ww hich 


MF Endo Medium 
MF Endo Medium plus Saccharose* 


39 40 
1 

30 

8 

6 


Verified 





medium ) consistently produced colony 
growth and sheen appearance at a 
considerably faster rate than the regu- 
lar MF Endo medium 

Two large comparative studies simi 
lar to those used in estimating the 
benefits of adding saccharose to MF 
Endo medium, were undertaken and 
the results are presented in Table 4 


It is quite evident that the eosin 
added to the MF 


creased not only the numbers of rec 


Endo medium in 


ognizable coliforms but also the num 
bers of verified coliforms. The over 
all increase in coliform recovery by the 
duplicate runs calculates to be 56 per 
cent and 51 per cent more than the 
the regular 


coliforms recovered by 


formula. The specific increase oc 
freundit, A. aerogenes 
The E. 


coli recovery remained practically uni- 


curred in the £. 
and mongrel classifications 


form regardless of the medium. This 
occurrence seems to strengthen the 
contention that the MF Endo medium 
is selective for the E. coli group of 


organisms 


Results produced by the two sepa- 
rate runs indicates that the numbers 
of coliforms found on the membranes 
cultured on the eosin altered medium 
were also present on the membranes 
MF Endo medium 


recognizable as 


nurtured by the 
but were not such. 
[he eosin appears to afford a stimula- 
tory effect on the organisms’ metabo- 
rate, so as to foster a greater 
sheen reactants by the 
weak rhe 


sheen formers attributed to both media 


lism 
production of 
strains number of false 
is quite comparable : 9 per cent for the 
MF Endo and 11 for the 
eosin altered medium 

It is to note that 
charose appeared to assist specifically 


per cent 


interestirg sac- 
the 4. aerogenes type organisms while 
the eosin helped the recovery and rec- 
ognition of the E. freundi and the 


mongrels as well 


Summary 

It should be apparent that before 
the MF technic attain the full 
status of a standard method two cri- 


can 





Table 4 
Comparison of Coliform Growth on Enriched and Non-Enrihced 


MF Endo Medium 


MF Endo 

Medium 
E. coli, types | & II 19 
A. aerogenes types | G I! 27 
E. freundii types | G I! 14 
Mongrel strains 19 


No. of differentiations 79 
Verification 89 





Overall verification—-MF Endo Medium 91: 


M F Endo + Eosin Medium 89 


Run No. 1 


Run No. 2 
MF Endo 
Medium 


MF Endo 
plus Eosin* 


9 42 35 
31 48 
11 40 
20 34 


MF Endo 


plus Eosin* 


104 
93 87 


123 


*2 mi of a 4% solution/100 mil MF Endo medium 
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teria in regard to coliform organisms, 
once they have become lodged on the 
filter, must be met: 
1) ability to promote growth to 
colonial size in a definite time, 
and 
ability to produce and retain an 
agreed upon appearance by the 
end of that time. 
rhe procurement of such a medial 
however, is 


environment, severely 


hampered by the numerous strains, 


hnochemical capacities and enzyme 
systems that are found in the coliform 
group. If there is a solid foundation 
for the views of those bacteriologists 
who do not even include Aerobacter 
in the same tribe as Escherichia, the 
difficulties in simultaneous culture of 
the 
characteristics of the coliform group 
The 


plexity of the organisins that comprise 


organisms with widely diverse 


are further emphasized com- 
this group indicate quite conclusively 
that we are not dealing with the sim- 
plest of structures. 

Che studies reported in this paper 
can be divided basically into two sec- 
tions; |) what organisms are associ- 
ated with membrane filter failure, and 
2) preliminary investigations of pos- 
sible alterations in media designed to 
cover a greater portion of the coliform 
Spec 1¢és 
MF counts, as compared to 
MPN results appear to be associated 
the the coliform 
group regarded as “non-fecal” and 


Low 


with members of 


particularly those which possess low 
| No medium has been 
formulated and proven to achieve the 
for all 

The 


media on the market at this time ap- 


actose activity. 


same percentage of 
the 


rect very 


various coliform species. 


pear to be favorable for the E. coli 


strains and at the same time unfavor- 
able in varying degrees toward the 
other bonafide members of the coli- 
form group 

Changes in the media formulations 
both nutritive and stimulatory have 
been investigated and these show quite 
certainly that greater numbers of coli- 
forms are actually being sieved out by 
the membrane filter but are not being 
cultured to recognizable sheen with 
the present membrane filter formulae. 
The addition of MF 
Endo medium showed a greater recov- 
ery of coliform than the regular me- 
dium. The increase was determined 


saccharose to 


to be A. aerogenes organisms prin- 
cipally. There appears, however, to be 
a somewhat greater number of non- 
coliforms which yield the sheen char- 
acteristics of a true coliform when this 
altered medium is used. The addition 
of eosin resulted in the recovery of 
the same groups of bacteria as those 
affected by the addition of saccharose, 
and which had not been recovered by 
the MF Endo medium. The addition 
of eosin, however, did not appreciably 
increase the numbers of false positives. 

The present MF technic produces 
results comparable to the MPW data 
for 24 hours only, thus neglecting the 
slower lactose fermenters and their 
sanitary importance. 

The most important conclusion of 
this investigation is that many bona- 
fide coliforms very probably are pres- 
ent on the membrane surface but are 
not fostered to form identifying sheen 
by the best medium now on the mar- 
ket. The numbers of coliform non- 
sheen formers depends directly on the 
types and relative numbers of the vari- 
ous strains in the water sample ana- 
lyzed and conversely the relative num- 


bers and types of the various coliform 
strains in a sample will determine the 
agreement with the 
“true” coliform population of a sam- 


one achieves 
ple. 

It is that 
investigations are by any means as 
broad or as inclusive as we might 
desire. Furthermore, any suggestions 
as to the makeup of new media, par- 
ticularly the quantitative amounts of 
dye and/or carbohydrate are not of- 
fered as being at all final. We offer 
our results in the hope that other in- 


not our contention our 


vestigators 
similar work. 


may be encouraged in 

We are continuing our studies to 
the extent permitted by manpower 
and budget limitations, and we have 
reasonable assurance that further sup- 
port will be forthcoming. This sup- 
port will enable us to continue our 
investigations into the best media, and 
as well into further development of 
our feeling that for normal laboratory 
operation, a 24-hour incubation may 
still be most workable and convenient. 
We would like to look further into in- 
teresting possibilities in the use of a 
solid agar base to replace the present 
absorbent base. 


References 


(1) McCarthy, J. A., “Comparative Coli- 
form Densities in Water by Membrane 
Filter Test and by Multiple Tube 
Technic,” J. APHA, 45, 1569 (1955). 

(2) Bergey's Manual of Determinative 

Bacteriology, 6th Edition, The Wil- 
liams & Wilkins Company 
Albimi Laboratories, Inc., 
 & F 

Neuberg, C., 1942, Am 
22-30. 

Meyerhof, O., 1942 Wallerstein Labs. 
Commun. 5: 181-186; 1943 Wallerstein 
Labs. Commun. 6: 19-25; Am. Brewer, 
76, 26-29, 74, 76 


3rooklyn 2, 


Brewer, fo 





Toxicity of Complex Chemical Waste 


\t the ACS meeting in San Fran- 
cisco in April, one of the papers pre- 
sented before the Division of Water, 
Sewage and Sanitation Chemistry was 
devoted to “Toxicity to Fish of a 
Complex Chemical Industrial Waste.” 
Gerson Chanin, S. D. No. 1, East 
jay Municipal Utility District, and 
Robert P. Dempster, Steinhart Aquar- 
ium, California Academy of Sciences. 

‘As part of an investigation into 
the causes of a fish-kill which occurred 
in San Francisco Bay in May of 1957, 
it became neecssary to evaluate the 


toxicity of a waste from a chemical 
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industry being discharged directly 
into the bay without treatment. Chem- 
ical analysis of these wastes had re- 
vealed the presence of several sub- 
stances, which might have toxic ef- 
fects upon fish life. Included were sul- 
furic acid, hydrofluoric acid, sulfur 
dioxide, copper, zinc, iron, lead and 
arsenic. 

Though there is much literature on 
the toxicity of a great variety of 
chemical agents, there is relatively lit- 
tle concerning their toxicities in salt 
water environment. There is good rea- 
son to expect a wide difference be- 


tween the toxicities in fresh and in 
salt water environments. It was there- 
fore concluded that it would be im- 
portant to run toxicity studies of these 
wastes in salt water environment using 
a native fish, juvenile striped bass, 
Roccus saxatilis, as the test animal. 
The bioassays of these wastes were 
performed by R. P. Dempster at the 
California Academy of Sciences under 
a contract with the State of California 
Department of Fish and Game. The 
results of these studies as related to 
the chemical composition of these 
wastes were discussed.” 





REPORT FROM ABROAD 








New Pasveer process and surface aeration units for . 


o 
Sewage Aeration, are discussed in this extract from the Annual Report 


of the Manchester Corporation River Dept., England. 


@ THI of the Man- 
chester Corporation Rivers Depart- 


ANNUAL REPORT 
ment is a document which invariably 
attracts a considerable degree of atten- 
tion upon publication, because of the 
past history of the department and its 
work and investigations in the devel- 
opment of the activated sludge proc- 
ess, and also because of the investiga- 
tions which are now taking place as 
part and parcel of the department's 
policy 

The current Report is amongst the 
more important of those issued to 
the 


data relating to the large scale and 


date, because of references and 
small scale investigations now taking 
place at Davyhulme in connection with 
the various modifications of the acti- 
The Report is 
equally important because of the pre- 
liminary data connected with the op- 
eration and performance of a new- 
comer (at Manchester) to the array 
of activated sludge processes installed 
at Davyhulme 


vated sludge process 


the Pasveer modifica- 
tion so very recently developed in 
Europe. 


Pasveer Process 


This relatively new process, origi- 
nated by Pasveer, has much to offer 
and in view of the fact that the Man- 
chester authority are urgently consid- 
ering extensions to all departments of 
the sewage treatment plant, including 
the activated sludge process, it is quite 
obvious that such a process and the 
potential (as yet untried, at Manches- 
ter) could not lightly be ignored. 

It will be recalled that the investi- 
gations to date have covered the dif- 
fused air the bio-aeration 
process ; the surface aeration process, 
and more latterly the Kessner Brush 
process of oxidation by means of acti- 


process - 


vated sludge. The most recent phase 
of this monumental work has now in- 





Brush 
much 


the Pasveer aeration 
process for has been 


claimed on the continent where it was 


cluded 
which 


originally conceived and where it has 
been developed. 

In particular, the three former proc- 
esses, i.e. the diffused air, bio-aeration 
and have 
all in turn been modified to allow more 
vigorous aeration in the aeration tank 
with varying degrees of improvement 
in performance, and in this respect the 
invesigation has conformed with mod- 
ern thought in this country and abroad 
on the point of intensity of aeration. 
The Pasveer process takes the theory 
on intensity of aeration one step fur- 
ther for it has been shown that in a 
shallow aeration tank it was possible 
to increase the turbulence or intensity 
of aeration produced in water by 
means of a rotating brush, and cut 
down detention time of the sewage in 
the aeration tank very materially. 


surface-aeration processes, 


Higher Power Consumption 


All this has been done at a much 
higher power consumption per unit of 
sewage treated, so that the problem 
with the Pasveer plant is one of rec- 
onciling extra power costs, apparently 
required by this plant, with capital 
costs of more conventional processes 
of aeration, always assuming the Pas- 
veer process produces an effluent of 
Royal Commission standard. 


JOHN FINCH, Manager of the Sewage Dis- 
posal Department, Slough, England, presents 
here pertinent excerpts and data on sewage 
aeration and recirculation filtration from the 
Annual Manchester Rivers Dept. Report. 


The three conventional types of ac- 
tivated sludge process at Manchester 
have been “hotted” up by reasonably 
simple and comparatively cheap modi- 
fication of the existing plant, which, 
of course in these times of capital 
financial stringency, is a step in the 
right direction for such modifications 
require little or no capital expenditure, 
and hence the capacity of the plant can 
be extended at an increase in revenue 
expenditure. 

The Pasveer plant would of neces- 
sity be a new plant and it will be very 
necessary to consider the financial im- 
plications of a method of treatment 
which, whilst it makes use of a smaller 
detention period, also makes use of a 
much greater power requirement per 
unit of sewage treated. Of course, 
such a process operated in conjunction 
with a sludge digestion and power 
production unit might conceivably of- 
fer much attraction—always provided 
it produced the sort of effluents re- 
quired in this country. 

Nevertheless, the unit installed at 
Manchester has produced quite inter- 
esting results indicating a removal of 
B.O.D. per kw-hour of 2.15 Ibs in a 
detention period of 1.52 hours. On the 
other hand, at this detention period, 
the nitrogen in the effluent was by no 
means stabilized, neither the 
B.O.D. or suspended solids really sat- 


were 
isfactory. 
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[The Manchester authorities are very 
rightly not judging the system on the 
short trial that has taken place so far, 
ind no doubt they and other local au 
will further investiga 
tions into the Pasveer process with 


thorities view 


oreat 


interest 


Pasveer Theory 
lhe Report states that between No- 
ber, 1953, and January, 1956, Dr 
Pasveer, of the Research Institute 
Public Health Engineering at The 
rue, Netherlands, published several 
vhich it was shown that in 
illow aeration tank it was possible 


rs il 


nerease the turbulence produced in 
iter by means of a rotating brush 
echanism and so increase the oxy- 

tion capacity of an aeration tank 


this was 


using arrangement it 
imed to be possible to purify sewage 
much higher rate than is possible 
ore conventional plants. In June, 
1 full-scale plant operating on 
rinciple was brought into service 


Western 


ibout 1.75 mgd of sewage are 


p 
t Detmold, in Germany, 
vhere 
purified in an aeration period of about 
Che final effluent has a five 

B.O.D. of about 20 ppm. After 
in inspection of this installation it was 


ided the Kessener Unit 


rie hour 


to modify 
at Davvhulme to operate as a shallow 


ieration plant. 


Davyhulme Plant Conversion 
fitted 
the aeration tank and 


\ false base of timber 
i part of 
was lined with lightly reinforced 
smoothed off to form the cor- 
tank 
prised two bays each 6 feet long by 10 
and of 6 feet 
This reduced size was adopted 


was 


mcrete 


rect curvature. The new com 


feet wide, maximum 
depth 
in order to permit the original steel 

al settlement tank and return acti- 

ited sludge wheel to be used in con- 
junction with it; the total capacity of 
the two aeration bays was 2,730 gal- 
lons 

[t was thought that it might be pos- 
sible to effect purification of the Man- 
chester sewage in about two hours’ 
aeration and the capacity of the final 
settlement tank was suitable for deal- 
ing with liquid at the rate of up to 
2,000 gallons per hour of dry weather 
flow. The 
bhp) as was used previously was em 
ployed for rotating the brushes. The 
length of brush was 11.25 feet and its 


speed was 114 rpm. A hood was fitted 


same electric motor (7.5 
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the brush in order to increase 


the oxygenation capacity in accord- 


over 


ance with the Pasveer theory. 

In starting up, the system was filled 
with final effluent from the bio-aera- 
tion plant and then activated sludge 
from that plant was pumped in until 
the concentration in the aeration tank 
was about 25 per cent measured after 

hour’s settlement. Settled sewage 
s then fed in at the rate of about 


one 


v“ 


a 
1,330 gallons per hour and purification 


was established immediately. During 
this early period of operation a high 
proportion of activated sludge solids 
were carried in the aeration tank. The 
average concentration was 6,100 ppm 
but occasionally as much as 7,500 ppm 
were present. There was never any 
difficulty in maintaining such concen- 
trations of sludge in good condition 
and vorticella, carchesium and aspi- 
disca were also present 

During this time (except on two 
occasions when there had been some 
rain) the shallow unit did 
not produce an effluent of Royal Com- 
mission Standards (20 ppm B.O.D., 
30 ppm Suspended Solids) 1m an aera- 


aeration 


tion period which varied between 1.15 
and 3.63 hours was 
felt at the rather high power consump- 
tion, although it must be clearly borne 


Some concern 


in mind that the driving motor was 
at a low loading and, there- 
fore, its efficiency was low. In addi- 
number of shaft bearings in- 
volving friction for the short 
length of brush was higher than would 
be installed on a full-scale plant. 


running 
tion the 


losses 


Summary 

\ccording to the theory and experi- 
mental work of Dr. Pasveer, it is nec- 
essary to maintain the ratio of oxy- 
genation capacity to load in the region 
of 1.6 for satisfactory purification. An 
attempt was made to do this, and the 
values of the oxygenation capacity of 
the brush at various depths of immer- 
sion were supplied by the Director of 
the Public Health Engineering Re- 
search Institute at The Hague, Pro- 
fessor J. K. Baars. The loading was 
calculated from the product of the 
average B.O.D. of the settled sewage 
and the volume of feed liquor. Owing 
to hourly variations in the strength 
of the sewage it was not possible to 
keep the loading constant. 

In subsequent months the concen- 
tration of sludge solids carried in the 
aeration system has been reduced to 


about 2,000-2,500 ppm and the aver- 
age aeration period has been increased 
to rather more than two hours but 
these changes have not so far im- 
proved the performance of the plant 
as much as is desired. 


Surface Aeration Units 


As mentioned in the Department's 
report for the year ended 31st March, 
1956, the first line of aeration cones, 
comprising six pockets (subsequently 
referred to as No. 1 Unit) was modi- 
fied by filling in the lower pyramidal 
portions so that the pockets were flat- 
bottomed. The speed of rotation of 
the cones was maintained at 35 rpm, 
and in other respects the arrangement 
was unchanged. The modified unit 
was brought into operation on April 
19th, 1956, and continued in service 
until October 16th, 1956. Quite a sat- 
isfactory final effluent was produced 
during this period in the reasonably 
short aeration time of 7.8 hours. At 
the end of this run the unit was 
drained and on inspection it was found 
that there was no deposit of sludge 
solids on the bases of the pockets, 
proving that the cones were quite well 
able to maintain satisfactory mixing 
and suspension of sludge solids and 
liquid even in tanks having flat bases. 


Step-Feeding 


The unit was then further modified 
to permit “step-feeding” of sewage to 
be practiced. Three steel pipes, each 
9-in. in diameter, were fitted into the 
unit so that a portion of settled sew- 
age from the main feed channel was 
conducted to each of the first five aera- 
Whilst these pockets 
were empty, the manually controlled 
stop valves on each pipe line were 


tion pe ckets 


adjusted so as to permit as nearly as 
possible an equal volume to be fed in- 
to each pocket. All return activated 
sludge, equivalent in daily volume to 
about the normal daily dry weather 
flow treated by the unit, was fed into 
No. 1 pocket. The arrangement was 
put into service on November 13th, 
1956, and continued in this way until 
March 3lst, 1957. Operating results 
for this period show that the effluent 
was not quite up to the required stand- 
ard, although the aeration time aver- 
aging 6.7 hours was about one hour 
less than in the earlier period. The 
number of Ibs of B.O.D. removed per 
kw-hour was slightly increased. Step- 





feeding did not bring about any mate- 
rial increase in the efficiency of this 
purification system, but it is felt that 


there is one advantage to be gained 
from adopting the arrangement in con- 
ventional activated sludge treatment at 
Manchester. This is that the effect on 
the activated sludge of fluctuations in 
the nature and strength of the sewage 
caused by the presence of a high pro- 
portion of industrial can be 
very considerably reduced. During the 
period of this trial the activated sludge 
in the unit was never in the least out 


wastes 


of condition and when examined mi- 
croscopically was seen to be well sup- 
plied with vorticella, carchesium, as- 
pidisca and other organisms indicative 


of good quality. 


Increased Cone Speed 

Whilst the 
ment was being carried out on Unit 
No. 1, it was decided to investigate 
further the effect of the 
speed of rotation of the cones in No. 2 
Unit. It be recalled that in the 
Department's report for 1955-56 men- 
tion was made of a short trial of op 


last-mentioned experi- 


increasing 


may 


erating at a cone speed of 38 instead 
of 35 rpm, when it appeared that the 
efficiency of the process was not in- 
creased, although the 
rather stronger during the trial period 
than it had been previously. New mo- 
tors each of 15 bhp were fitted to 
the driving gear of No. 2 line of cones 


sewage was 


and the gear wheels were changed so 
as to rotate the cones at 40 rpm. The 
unit was started up again on March 
lith, 1957. 

[It should be noted that at first much 
of the aeration was employed in bring- 
ing back condition activated 
sludge which had been lying in the 
final settlement tanks for one month 
whilst the alterations were being car- 
ried out, and it was also seen that the 
strength of the settled sewage was 
greater than it was earlier in the year 
owing to the dry weather. The flow 
fed to the unit was increased to com- 
pensate for the increased power con- 
sumed by the larger motors and con- 
sequently the retention time in the 
aeration pockets was reduced to about 


into 


5 hours. 


Summary 

The analytical results showed that at 
this time the plant was being slightly 
overloaded, but in subsequent months, 
which have been very dry indeed, the 
aeration period has been extended to 


some 6 to 7 hours and the results have 
been very encouraging whilst power 
requirements have been reasonable. It 
increasing the 
greater purifi- 
within a fixed 


is now clear that by 
speed of cone rotation 
cation can be effected 
tank volume, and that power require- 
ments are not excessive. Further 
work in this direction is being under- 


taken. 


Interim Results on 


Recirculation Filtration 


The Report contains—for Manches- 
ter—a rather unusual feature, in the 
of the op- 


results—or interim results 


eration of a small percolating filter 
used to investigate the efficiency of 
recirculation filtration condi- 
tions such as would apply on a full 


under 


scale if filters were installed at Davy 
hulme 

The results of the investigation to 
date are most interesting and may 
eventually give some indication of the 
difficult the Manchester 


sewage from the point of view of bio- 


character of 


logical treatment by any method. 

The method adopted to put the fil 
ter into service after construction is 
worthy of mention 

\fter washing the filter grit free 
with activated sludge plant effluent, 
the medium was innoculated by feed- 
quality activated sludge 
the distributor for 
hours. Additionally, medium from a 
small active filter was placed on the 
surface of the new bed, the old me- 
dium containing scavenging organisms 
to innoculate the new bed. Activated 
sludge plant effluent was then fed to 
the filter for about a day and then 
settled sewage was fed to the bed at 


ing good 


through a few 


the rate of 50 gcyd plus 105 gcyd of 
returned effluent. 

For something like five months, 
mixtures of settled and re- 
turned filter effluent in various pro 
portions were fed to the filter, giving 
loadings of the order of approximately 
0.14 to 0.28 Ibs of B.O.D. per cube 
yard of material per day. Effluents of 
the order of 22 to 69 ppm B.O.D. 
were produced. Towards the end of 
the period the loadings were between 
0.24 and 0.28 Ibs of B.O.D. per cube 
yard per day and the effluents pro- 
duced were between 40 and 69 ppm 
3.O.D. A very interesting feature of 
the performance of the filter was the 
fact that no nitrate nitrogen was de- 
tected in the filter effluent, and the 
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Manchester authorities state that this 
feature tends to conform observations 
made on other systems of purification 
that the Manchester sewage does not 
readily respond to the action of nitrify- 
ing organisms. 

\ number of points seem to emerge 
from the investigations carried out. 
One of these would seem to be that 
in view of the comparatively poor 
quality of the returned effluent, the 
filter was working more on the lines 
of a high-rate filter than a recircula- 
tion B.O.D. 
removals were reasonable at the up 
for it has been pretty 


filter. In this case the 
per loadings, 
well established that it is not easy to 
obtain effluents with B.O.D. concen 
trations below 20 ppm if the loading 
to the filter is much above about 0.23 
Ibs B.CO.D 
Furthermore, it may well be that the 


per cube yard per day 


B.O.D. basis alone is not a good basis 
on which to assess the performance 
of a biological oxidation unit on the 
very difficult Manchester 
Nevertheless, the data supplied to- 
date makes very interesting reading, 


sewage. 


and many workers in the sewage field 
will look forward to any further in- 
stalments of this investigation which 


may be forthcoming. 


Determination of Dissolved 
Oxygen in Water 

The American Society for Testing 
Materials has just published a 64 page 
hard cover, 6 x 9 in. symposium pre- 
senting the current information on 
methods and apparatus for determin- 
ing dissolved oxygen in water. 

This technical publication includes 
both the manual spot-check methods 
and those using instruments providing 
continuous indication and record. The 
authors discuss the principal advan- 
tages and disadvantages of their re- 
spective procedures and apparatus, 

The book is illustrated and contains 
the following papers: A study of the 
\ccuracy of Methods of Testing for 
Dissolved High-Purity 
Water; Polarographic Measurement 
of Dissolved Oxygen; The Beckman 
Dissolved Oxygen Recorder for Boiler 
Feedwater ; and Determination of Dis- 
solved Oxygen by Means of a Cam- 


Oxygen in 


bridge Analyzer. 

Copies of the book may be obtained 
from the American Society for Test- 
ing Materials Headquarters, 1916 
Nace Street, Philadelphia 3, Pa., at 
$2.25 each. 
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In the previous issue there appeared Part I of this study on the problem of . . . 


Algae and Their Effects on D.O. and B.0.D. 


Part II 


by THEODORE F. WISNIEWSKI, Director, 
Committee on Water Pollution, State of 
Wisconsin, Madison, Wis. 


EDITOR'S NOTE: This is a continuation of the article of which 


Part | appeared in the previous issue of Water & Sewage Works. 


This detailed presentation is being published in hope that the report 


on this study will stimulate other investigators to undertake work 


along these lines and extend our knowledge of the problem. This 


Part II contains Table 6 and Figures 3, 4, 5 and 6. The article was 


originally presented at the Seminar on Oxygen Relationships held 


it the Robert A. Taft Sanitary Engineering Center in Cincinnati, 


Ohio. Part IIL, to appear in the next issue will consist of a discus- 


sion by A. F. Bartsch of the Sanitary Engineering Center. 


Influence of 
Dead Algae Cells on B.O.D. 

The data relative to the BOD val- 
ues of autoclaved samples, as com- 
pared to normal BOD data are given 
in Table 6 and Figure 3 and 4. The 
purpose of autoclaving duplicate com- 
posite samples from these two sur- 
veys at 5A 
and 6, which lie between stations A 
and C to determine the BOD value 
of added “available” organic matter 
from decomposing algae. Athough it 
is appreciated that the situation is in 
no way parallel to actual stream con- 
that such BOD added 
to the stream would be available at a 


cross-section stations 5, 


ditions, and 
much slower rate, the data are of in- 
terest from an experimental stand- 
point 

The rate constants shown by the 
autoclaved samples, compared to the 
normal BOD values, show conflicting 
The July survey samples 
decreased constant on 


results 
show a rate 
autoclaving, indicating greater resist- 
September values 


indicating 


ance to oxidation 


show increasing values, 


more easily oxidized materials avail- 


able. The July survey found few algae 
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in the stream as compared to the Sep- 
tember survey. The lowered rates of 
oxidation upon autoclaving the July 
samples may have resulted from heat 
coagulation of colloidal solids, thus 
reducing the amount of readily avail- 
able oxidizable material even though 
the ultimate BOD was practically the 
same in both cases. The lower rate 
constants of the normal BOD of the 
September samples may be due to an 
inhibiting effect of high algal concen- 
trations, or to the absence of industrial 
wastes of an easily oxidizable nature 
in the stream over the Labor Day 
weekend shutdown. 


The relatively low rate constants for 
the September survey normal samples 
would increase autoclaving, 
which would remove any inhibitory 
effect of live algae and presumably 
make available a relatively greater 
amount of oxidizable matter. In spite 
of the variation in rate constants be- 
tween the normal and autoclaved long- 
term BOD's, it is evident that auto- 
claving such samples does not greatly 
affect the ultimate BOD, these values 
being nearly the same on all samples 
tested. On the long-term basis, it thus 


upon 


appears that the slow con- 
sumption of live algae respiration 1s 
no greater than aerobic bacterial oxi- 


dation of dead algal cell material. 


oxygen 


Influence of 
Increasing Algal Concentrations 

The only work completed in 1956 
which furnishes information regarding 
the effect of varying algal concentra- 
tions on the BOD is that contained 
in Table 2 under the heading of dark 
incubation. The suspended solids con- 
centrations shown in the left-hand col- 
umn were arrived at both by actual 
determination and by calculation on 
the basis of dilution factors, using the 
analytical values shown in Table 3. It 
was intended that this phase of the 
experimental work might show some 
correlation of ratio between 5-day 
BOD values and algal solids concen- 
tration. This objective was accom- 
plished in part. 

In Table 2 the algal solids concen- 
tration for any single station increases 
both vertically and horizontally. The 
zero suspended solids sample is cen- 
trifuge effluent, whereas the fourth 
sample in the vertical column for each 
station is the raw water sample ob- 
tained directly from the stream. The 
remaining and suspended 
solids concentrations were made up 
from the 50-to-1 concentrate from the 


samples 


centrifuge. 
Considering the vertical data and 
the three dilutions of any single solids 
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Rate of Oxidation on Cross-Section Sampling 
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a trend of increasing 
The 25 


were a 


concentration, 
BOD values is apparent and 
50 per cent concentrations 
combination of centrifuge effluent and 
centrifuge solids with added dilution 
water. The 100 per cent concentra- 
tions consist only of centrifuge solids 
For the pur- 
pose of deriving a_ solids-to-BOD 


ratio, the 100 per cent concentration 


and centrifuge effluent 


was employed because the rate of in 
crease is more uniform, and each 
sample contains only river water with 
increasing amounts of suspended 
solids. Making use of these data and 
volatile solids derived from analyses 
in Table 3, the ratio of the 5-day BOD 
of suspended matter to the volatile 
suspended matter has deter- 
mined (Figure 5). Although some 
inconsistencies are apparent, a reason- 
able uniformity exists. For example, 
at Station C on August 9 the ratios 


for the various concentrations are well 


been 


grouped along the average curve. ihe 
one exception to this uniform group- 
ing occurs at Station A on August 8, 


where two values were obtained. The 
lower concentrations displayed a larg- 
er ratio than the higher concentrations 
of algal solids. It is noted that fairly 
uniform ratios exist irrespective of the 
location at which samples were col- 


lected. 


Ratio of 5-Day B.O.D. to Vol. Susp. Sol. 
Station 7/25/56 8/8-9/56 
A 0.23 0.40 and 0.23 
B 0.20 0.31 
G 0.19 0.34 


Similar data derived from cross- 
section stream surveys on September 
3 with the mills shut down and an 
abundance of algae in the stream show 
ratios of 0.27, 0.21, and 0.22 at Sta- 
tions 5, 5A, and 6 between Stations 


A and C. 


Influence of Photosynthesis 

That phase of the experimental 
work concerned with the effect of light 
on the BOD incubation was devoted 
to sample material obtained at Sta- 
tions A, B, and C. The samples were 


incubated as duplicates of those used 
for normal dark incubation, but were 
exposed to 300-foot-candle light inten- 
sity at the water surface of the tem- 
perature-controlled immersion incuba- 
tor 

The analytical data obtained from 
this experimental work are given in 
Tables 2, 4 and 5 and Figures 1, 2 
and 3. The results obtained by in- 
creasing the concentration of algae 
and its relation to the BOD under 
normal dark incubation have already 
been Table 2 shows the 
analytical data obtained from dupli- 
cate sarmples incubated in the light for 
5 days. The value shown as “nega- 
tive” BOD is actually oxygen gain, 
due to photosynthetic activity by algae 


discussed. 


in supplying oxygen to the system at 
a greater rate than the BOD reaction 
utilized available oxygen. 
The negative BOD for any given 
solids concentration may thus be com- 
pared with a similar solids concentra- 
tion and dilution undergoing normal 
dark incubation in arriving at a net 


dissolved 
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dissolved oxygen gain for the sample 
under conditions of continuous illumi- 
nation 
[he results obtained are quite in- 
consistent and fail to follow any logi- 
cal pattern that might be expected to 7 Station 5 
result. If the amount of excess oxy- : 
gen developed was a function of the 
ilgal solids concentration, the dis- 
solved oxygen (negative BOD) | 
should have increased both vertically i 
{ 
! 


FIG. 4. Rate of oxidation comparison on cross-section studies, Sept. 3-4, 1956. 


ind horizontally. Actually, the verti- 
cal data show some of this picture, 
but with marked inconsistencies and 
extreme differences. For example, at 
Station C on July 25, the 25 per cent 
sample mixture shows that at 2.8 ppm : omit 
of algal solids, 3.4 ppm dissolved oxy- : 

gen were developed in five days. At 
11 ppm algal solids, the dissolved oxy- 
gen increased to 7.9 ppm, whereas 
13.7 ppm solids, the dissolved oxygen 
was 18.4 ppm. Thus, the data express 
little relationship allowing any conclu- 


k= .0cO68 
_———— mtoclaved L = 14.7 


——— ts meron $3 SE 








sions from a quantitative standpoint. 
Che same inconsistencies are appar- 


FIG. 3. Rate of oxidation comparison on cross-section 
studies, July 27, 1956. 
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ent in the horizontal data (comparing 

the 25, 50 and 100 per cent concentra- 
FIG. 5. B.O.D. on algae studies; ratio of 5-day B.O.D. of suspended matter tions of the separate suspended solids 
to volatile suspended matter. samples). Although it is generally 
true that increased solids concentra- 
tion results in an increase in dissolved 
Station A oxygen over that used by the BOD 
within the system, there is no consist- 
ent relationship quantitatively. For 
example, the 30 ppm suspended solids 
sample at Station B on August 8 
showed negative BOD’s of 5.8, 7.6, 
and 3.1 ppm for the 25, 50, and 100 
per cent concentration of the original 
suspension. The variation in solids is 
four-fold, yet the highest concentra- 
tion develops less dissolved oxygen 


. 
Na 


. 


BOD =, ppm 


w 


FIG. 6. Comparison of light and dark incubation 
on algae studies. Samples as received on July 25, 
1956 (above) and August 8-9, 1956 (below). 
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than the lowest concentration. It can 


generally be stated that the 50 per cent 
concentration shows an increase in 
dissolved oxygen as compared to the 
25 pet However, 


cent concentration 


the 100 per cent concentration 1s al 
most always less than the 50 per cent 

d frequently less than the 25 per 
cent value in the higher suspended 
solids samples. Several possible ex- 


planations are available, but they do 


I 
not answer the problem without fur- 


ther experimental work 


results would be divorced from 


Che 
| dilu 


the possibility of 


| contaminated 


tion water furnishing BOD. Factors 
related to cell environment and activ 


Although 


illumination intensities are as 


ity may be responsible 
innlar 


] 


sumed for all samples, practically 


peaking, this was not achieved under 
procedure employed. Refraction, 
lection, and diffraction of the light 
certainly offered opportunity tor 
differences of light intensity from bot 
tle to bottle in the incubator and from 


The 


agitation 


point to point within the bottle 


circulation, suspension and 
cell material that occurred during 

incubation period which would 
ll live algal cell material to 
the light 


Is un 


minimum necessary 


tor maximum activity 


lata may indicate that for the 


cent concentrations the usable 


ber of cells for maximum dis 
lved oxygen production has been 
xceeded However. the same de 
crease in production frequently occurs 

the lower suspended solids values 
t the 100 per cent concentration. It 
that the nutrients in the 
| the 


pecause 
the 


not like ly 
limiting, 
effluent 


rich nutrient materials typical of a 


ite? become 


centrituge would contain 


receiving the dis¢ harge of sew 


ge effluents and industrial wastes 


\Ithough nutrient deficiency may have 
otherwise exerted some effect at Sta 


tion \, 


ible phosphorus, 


assuming the tie-up of avail 


nitrogen and other 
elements due to the growth of algae 
\\ innebago, all bottles re 


nutrient 


nm | ake 


ceived the same amount of 


salts. It is also possible that a toxic 
effect contained in the algal suspen 
the activity 


sion tse ] serves to re du e 


of the increasingly concentrated in- 


ubated culture. Future work in this 
phase of investigation should include 
steps to assure uniform light, agita- 


tion (perhaps by magnetic stirring), 
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and analysis of nutrients remaining 
after incubation 

The quantitative results are difficult 
to interpret in a logical sense, but it 
may be observed that for each survey 
there is an increasing activity in dis- 
solved oxygen production, related to 
suspended solids concentration, as one 
for ex- 
A, the 


19-ppm suspension at 25 per cent con- 


Thus, 


Station 


moves downstream 


ample, on July 25 at 


centration developed 6.9 ppm of dis- 
\t Station B the 19.1- 


ppm suspension at 25 per cent concen- 


solved oxygen 


tration shows 11.6 ppm dissolved oxy- 
gen, whereas the 13.7-ppm suspension 
Station 


C shows 18.4 ppm dissolved oxygen. 


in the same concentration at 
The same relationship exists during 
the 
similar suspended solids concentration 


\ugust survey for any selected 
at the separate stations 

These results indicate an increasing 
oxygen production potential as one 
moves downstream, caused by a de- 
veloping, young and vigorously grow- 
ing culture of green algae and diatoms 
capable of a higher photosynthetic 
rate than the lake types sampled at 
Station A 


ment of types typical of flowing wa- 


Coincident with develop- 
ters, as shown by the algal count and 
identification work, the possible nutri- 
ent deficiency in trace elements of 


| ake 


rer be a barrier to rapid growth 


‘ 
> 


Winnebago water should no 
lor 
and development due to the nutrient 
rich environment created by treated 
sewage effluents and industrial wastes 
discharged to the stream. As a result, 


the lower reaches of the river, con- 
the 


concentrations, have the advantage of 


taining lowest dissolved oxygen 


the greatest reaeration rate from the 


atmosphere, and a greatly increased 


potential yield of dissolved oxygen 
through photosynthetic activity from 
algal growth 

Figures 1, 2 and 3 show the results 
obtained from the rate of 
data (Tables 4 and 5) demonstrating 
the effect of light on the BOD deter- 
Curves No 
the dark 


normal rising curves having the low- 
est values at Stations A and C on both 


oxidation 


mination 1 in Figures 1 


? 


and 2 show incubation as 


surveys. In contrast, duplicate sam- 


ples incubated in the light (curves No. 


> 


3) show a positive oxygen balance 
soon after the start of incubation. The 
concentration of dissolved oxygen con- 
tinues to increase up to the end of the 


test period of the July survey, and 


reaches an equilibrium point or slight 
decrease from the maximum concen- 
tration on the August survey (Table 
)). 

In considering the magnitude of the 
dissolved oxygen concentration shown 
in Tables 2, 4 and 5 for those sam- 
ples incubated under light conditions, 
it is apparent that some samples be- 
with dissolved 

the 20 C in- 
917 ppm 
oxygen in equilibrium with the at- 
Table 2 


concentrations of 18 to 23 


came supersaturated 
oxygen. Saturation at 
cubation temperature is 


moshere. shows dissolved 
oxygen 
ppm, far 


Tables 4 and 5 show many concentra- 


above saturation, whereas 
tions above saturation. The validity of 
these results was questioned, it being 
believed that manipulation in drawing 
and fixing the long-term samples or 
fixing the 5-day samples would pro- 
vide opportunity for dissolved oxy- 
gen loss. 


that 
higher 


It was reasonable to assume 


actual values were probably 


than the determined values by some 


unknown factor. However, plotting 


of the long-term excess dissolved oxy- 
gen data results in a smooth curve 
( Figures | and 2), a uniformity which 
would not be a logical sequence if un- 
controlled dissolved oxygen loss was 
thus 
that under conditions existing in a 


occurring. It is demonstrated 
closed system, although the solution 
Was supersaturated with respect to air, 
with respect to oxygen added through 
photosynthesis supersaturation was 
not reached. Thus, lake and stream 
waters supporting heavy algal growths 
are sometimes supersaturated with 
oxygen in relation to the atmosphere, 
but 


formed within the 


not in respect to pure oxygen 
Sy stem 

Of interest also are the results ob- 
tained from the long-term light incu- 
bation of centrifuge effluent (Tables 
4 and 5). The data show that, with 
the exception of Station A on August 
8, samples eventually developed a 
positive oxygen balance within the 
test period. Again Station C is indi- 
cated as the location of greatest photo- 
synthetic activity both to the 
aforementioned increased oxygen pro- 
duction of the green algal types, plus 
the fact that such forms, being smaller. 
are less efficienctly separated from the 
stream water by centrifuging. It is 
apparent, also, that under the experi- 
mental conditions prevailing relatively 
few algal cells are needed to develop 


due 





an oxygen production rate exceeding 
the soluble BOD demand, the rate of 
oxygen production and usage reach- 
ing an equilibrium point within 2 or 
3 days after which a gross gain in dis- 
solved oxygen occurs 

The curves of Figure 6 are com 


posites of the data in Tables 4 and 5, 


combining no one graph for each sur 
vey the data obtained at Stations A, 
B, and C under the long-term incuba- 
tion procedure Results are graphed 
for the normal long-term dark incuba 
tion, as contrasted with those obtained 
under light conditions 
BOD 


gen) values show the increasingly ac- 


The negative (excess OX) 
tive algal culture developed in the 
stream in a precise relationship to the 
stream location. Both surveys showed 
increased oxygen production progress 
ing from Station A to Station C, with 
Station B intermediate. The data in 
dicate that under the experimental 
conditions employed, the net gain in 
dissolved oxygen due to photosynthe- 
sis in all cases exceeded the oxygen 
utilization rate in the BOD reaction 
The net gain in dissolved oxygen is 
represented by the curves below the 
BOD level 
dissolved oxygen is that value repre 
sented by the net gain plus the BOD 


zero The gross gain in 


value for any time interval selected 
For example, the net gain at Station 
B on August 8 at 5 days is 7.9 ppm 
dissolved oxygen, whereas the gross 
amount produced totaled about 16.1 
ppm. 


Summary 


1. The oxidation rate obtained by 


the respiration of live algae in the 


absence of light was determined to be 
much lower than that obtained by the 
biological oxidation of the dead cells. 
This was indicated by the comparison 
of the oxidation rates as determined 
on the “as received” basis and after 
“autoclaving.” 


2. The ultimate BOD of live algae 
was determined to be practically the 


same as for dead algae. This was ob 
tained by comparison of ultimate BOD 


values from normal and autoclaved 


samples. 
the 5 


algal concentration 


3. In the determination of 
day BOD in the 
studies, dilution of the sample with 
distilled water produced abnormally 
high variations in the BOD 

4. A linear relationship was found 
to exist between the 5 day BOD of 
suspended matter and volatile sus 
pended solids concentration 

5. Oxygen is produced by live 
algae in a closed bottle in continuous 
light (300 foot-candles) at a definite 
rate. This production rate appears to 
be sufficient, under experimental con 
ditions, to exceed the rate of oxygen 
usage in the BOD reactions, resulting 
in a significant net gain in dissolved 
oxygen 

6. Centrifuged river water seems 
well clarified for macro analytical 
purposes, but retains sufficient alga 
to provide seed for luxuriant growth 
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in three or four days under continuous 
light. 

7. The type of algae in the river 
changes from source to mouth. At the 
(Lake Winnebago) the blue- 
green genera characteristic of still wa- 
Near the mouth, 


source 


ters predominated. 
the green algae characteristic of mov- 
ing waters predominated. 

The subject headings under which 
the algal work has been discussed each 
contain sufficient avenues of investiga 
tion to occupy many hours of planning 
of the 
intended to 


and research. The purpose 


present work was not 


furnish a complete answer to any 
phase of the work involved, but it does 


the 


point to needed exerimental 
Many 


from 


Way 
unanswered 
problems this work. 


Modifications in technique used in in 


Investigations 


remain 


vestigating the separate problems are 
indicated. Only by a continued active 
interest by many investigators will the 
true role of algae in their relation to 
water pollution and stream purifica 


tion be eventually determined 


References 
1. Lueck, B. F., Scott, R. H., Wiley, 
\. J., and Wisniewski, T. F., “Report WP 
103,” State Committee on Water Pollution, 
Madison, Wis ( Mar. 1, 1957) 
2. Bartsch, A. I 
ical Aspects of 


Land 


“Biological and Chem 
Organic Waste Lagoons, 
Liquid Wastes,” Univ 
Wisconsin Extension Publ., Eng. Inst. on 
Industrial Wastes (1956) 

3. Allen, M. B., Features of 
Algal Growth in Sewage Oxidation Ponds.” 
Publ. No. 13, California State Water Pol 
lution Control Board (1955) 


| hisposal of 


Ce neral 





Cultivation of Algae In Sewage 


At the ACS meeting in April one 
paper was devoted to “Light Con- 
version Efficiency in Photo Synthetic 
Oxygenation.” The paper was pre- 
sented by William J. Orwald, of the 
University of California, Berkeley, 
California. The abstract of his paper 
follows: 

“Cultivation of green algae in sew- 
age is a potentially valuable process 
for producing dissolved oxygen with 
which to accomplish aerobic biological 
sewage stabilization, and for reclaim- 
ing water and nutrients from sewage. 
When other factors are equal, the 
rates of both oxygen production and 
algal growth are directly proportional 
to the efficiency with which light en 
ergy is fixed in the process. To ac 
complish the objectives of the process 
economically, algae must be grown in 


shallow, 


held in 


open-surfaced, outdoor ponds, without 


sewage while it is 
artificial light or temperature control 

Experiments were made using auto 
matic continuous growth units which 
produced steady-state cultures of 
Chlorella 


sewage under conditions of controlled 


and bacteria in domestic 
nutritional and physical environment. 
Standard magnitude for light inten 
sity, illumination duration, tempera- 
ture, and detention period were se 
lected to simulate outdoor levels. The 
environment was then held constant 
at the standard magnitude for all fac- 
tors except the one under study in a 
given experiment 

The quantity of light absorbed by 
the culture while growing at a steady 
rate was determined by measuring in 
cident emitted 


specially designed 


and intensities with 


vacuum thermo- 


couples. The quantity of light energy 
fixed in algal cells was computed from 
the heat of combustion of the cell ma 
terial and the rate of growth 


under standard 


of the absorbed 


that 
conditions about 4% 


Results show 


visible light-energy was fixed in algal 
cells 
conditions conversion efficiency varied 
with light intensity, light 
duration, and detention period and 


Under variable environmental 
inversely 
varied directly with temperature up to 


about 20° C. Above 20° C 
The highest over-all con 


efficiency 
decreased 
version efficiency was about 6%. Of 
the factors limiting conversion effi 
ciency in the process, turbidity due to 
the presence of bacteria appeared most 
significant. By correcting for light ab- 
sorption attributable to bacterial tur- 
bidity, absolute efficiencies within the 
range of 8 to 12% were attained in 


several cultures.” 
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Cacir. SEWAGE AND INDUSTRIAL WASTE ASSN. 


Thirtieth Annual Conference hosted by San Joaquin Section, discussed . . 


Water Reclamation and Refuse Disposal 


A report by ROBERT C. MERZ,* Professor of 


Civil Engineering, University of Southern Cali- 


fornia, Los Angeles, Calif. 


EDITOR’S NOTE: More than 400 persons attended this meeting 


held in Stockton, Calif., where the conference included a short 


course for sewage treatment plant operators, an operators’ gen- 


eral session, an industrial waste session and field trips. Of partic- 


ular interest were the papers on water reclamation and refuse 


disposal by water carriage. The papers and discussions on both 


of the topics are reported here. 


@ THE WATER RECLAMATION FORUM 
included four speakers discussing vari- 
ous aspects of the subject, with par- 
ticular reference to California practice. 

W. C. Henderson, Chemist, Or- 
ange County Joint Outfall Sewage 
Plant, Santa Ana, reported on a 2250 
acre tract being irrigated with settled 
sewage from the Orange County plant. 
Settled sewage is pumped from the 
outfall conveying the waste to the 
ocean into an equalizing reservoir hav- 
ing a capacity of 8 acre-feet. From 
the reservoir, the sewage is pumped 
into the irrigation distribution system. 

\ lowering of the ground water 
table, followed by salt water intrusion 
and consequent loss of many of the 
wells of the area, was the cause of the 
project being initiated by a local water 
The quality of the effluent is 
not particularly good, being high in 
chlorides and dissolved salts, but is 


district 


still a decided improvement over the 
available groundwater. Odors have 
been a problem, the chief complaints 
coming from individuals driving the 
roads through the district when irriga- 
tion was under way. The value of the 
effluent to the irrigators over-shadows 
the seriousness of such complaints. 
The produce being grown is cur- 
rently restricted to alfalfa, sugar beets, 


and, on a pre-irrigation basis only, 


* Contributing Editor, Water & Sewage Works 
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dry lima beans and dry chili peppers. 
The water district is currently pay- 
ing $0.50 per acre-foot for the sew- 
age taken from the outfall. The deliv- 
ered price to the irrigators is currently 
$5.00 per acre-foot, much less than the 
estimated cost for fresh water. It is 
hoped that the rate will prove to be 
high enough to pay the full operating 
costs. 

W. G. Curry, Asst. San. Engr., 
State Health Dept., Berkeley, spoke 
briefly of the sale of effluent from the 
sernardino treatment plant to a 
mutual water company at a price 
which the city has found too low. 
When the present contract expires in 
1965, the city plans to reclaim its 
effluent in a manner which will more 
directly benefit the city. Such plans 
include the use of the effluent for re- 
charge into the groundwater in the 


San 


artesian basins. 

Benn Martin, Supt., Richmond- 
Sunset Sewage Treatment Plant, San 
Francisco, presented new facts and 
figures concerning the already famous 
water reclamation plant in Golden 
Gate Park. He pointed out that this 
1000-acre park now requires 750,000 
gallons per day for irrigation alone. 
Large quantities are also needed for 
maintaining desirable levels in the 
decorative lakes. 

The activated sludge type reclama- 
tion plant was constructed in 1932 to 
provide water for filling the lakes. In 


1947, a storage reservoir was com- 
pleted and connected to the irrigation 
lines. In the future, in order to meet 
the increased demands for water, it is 
planned to pump primary effluent 
from the Richmond-Sunset plant a 
distance of two miles to the Golden 
Gate Park plant and discharge into 
the second stage. The result will be 
the production of 5 mgd for the reser- 
voir and qualification of the project 
for the agricultural rate for power. 

The cost for irrigating with the 
reclaimed water is then expected to 
be $1.00 per acre per day. Using 
potable water, the cost would be $1.75 
per acre per day. 

Edward O. Sampson, Supt., Sew- 
age Treatment, Oceanside, disclosed 
that the City of Oceanside has under 
construction a reclamation facility 
which will make available 18,000 acre- 
feet of reclaimed sewage per year for 
commercial and irrigation uses. Efflu- 
ent from the Oceanside plant will be 
pumped inland to oxidation ponds for 
final treatment prior to its sale for 
various purposes. 


John C. Merrell, Special Assist- 
ant for Sanitation, 11th Naval Dis- 
trict, San Diego, spoke on sewage 
effluent reclamation in the desert areas 
of California. Defining a desert area 
as an arid region incapable of support- 
ing considerable population without 
an artificial water supply, he stated 
that California areas so classified are 
not at present large users of water. 
An exception is the irrigated portion 
of Imperial Valley which imports its 
water through the All-American 
Canal. 

The cost of water used in the Im- 
perial Valley is approximately $2.00 
per acre-foot. The return flow neces- 





sary for leaching accumulated salts 
from the agricultural soils form the 
rivers of the area and have provided 
dilution waters for partially treated 
sewage flows which are estimated to 
be one half of one per cent of the total 
valley water use. Reclamation of these 
effluents is obviously not a bargain 
costs 


when the additional treatment 


and limitations are balanced 


against the cost of the imported water. 


use 


On the other hand, a desert-located 
Marine Corps Base has found it ad- 
A lim- 


ited supply of ground water imported 


vantageous to reuse effluent. 
about 15 miles costs approximately 
$55 per acre-foot. The base is sewered 
to a treatment facility in a nearby im- 
permeable lake bottom 

The high cost of water and the lack 
of a conventional means of waste dis- 
posal led to a planned procedure for 
effluent. 
past year, approximately 112 mil gal 
of effluent have been used for irriga- 
tion and flushing of sanitary facilities 
and represents one-fourth of the total 
The estimated direct net 


reclamation of During the 


water use. 


savings to the base was $24,000. 
In other desert areas, incidental use 
of waste water is accomplished by 


directing effluents to sub-surface irri- 
gation or to recharge areas when they 
are available. However, most effluent 
waters in the desert areas are not now 
directly used but farsighted planners 
are encouraging a greater future use. 
Any increase in the use of presently 
wasted effluents will create a greater 
total activity which, in turn, will sup- 
port the imported water that must 
eventually replace the limited desert 
supplies. 


Refuse Disposal 


su- 


Norman B. Hume, Asst. Dir., | 
reau of Sanitation, City of Los An- 
geles, and Francis R. Bowerman, Div. 
Engr., Los Angeles County Sanitation 
Districts, discussed the problem of 
refuse disposal within the County. 
They advanced the suggestion that 
the grinding of rubbish for water car- 
riage in the sewer system to a disposal 
plant is the most logical and economi- 
cal method of rubbish disposal for the 
future. It was pointed out that large 
quantities of cellulose materials are 
already reaching the Los Angeles Hy- 
perion plant by reason of grinding 


practices in the area. Many green 
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markets grind and send to the sewer 
waste vegetable matter such as carrot 
and beet tops; business firms grind 
confidential papers ; hotels grind waste 
food; and garbage grinders in 30 to 
40 per cent of the homes in Los An- 
geles account for some 230 tons per 
day. It is that rubbish 
grinding, after segregation of the non- 
grindable material, increase 
five-fold the solids to be handled in 


estimated 
would 


the treatment plant. 


From an economic viewpoint, grind- 
ing of rubbish compares favorably 
with other less attractive methods. 
The cost per ton, exclusive of charges 
for segregation of cans, bottles, etc., 
is estimated to be $1.85. This com- 
pares with $1.00 for landfill (plus 
hauling charges), $0.30 for transfer, 
$2.50 for ocean disposal (the success 
of which is highly questionable ) , $4.00 
for incineration, and $1.80 for gar- 
bage grinding. Water carriage of 
ground garbage could be accomplished 
at a cost far less than truck haul. 


Los Angeles, a sprawling city 
plagued by long hauls to landfill sites, 
may well become the first major city 
to resort to water transportation of 


ground rubbish. 





Clay Pipe Assn. Dedicates New Research Laboratory 


The National Clay 
tion, recently dedicated a completely 


Pipe Associa- 


new, modern research laboratory at 
Crystal Lake, Illinois. 

The National Clay Pipe Manufac- 
Inc., D. M. Strickland 
search Laboratory, as the new facility 


turers, Re- 
is known, is named in honor of the 
past president of the Association who 
guided its activities for many years. 
Mr. Strickland who attended the de- 
dication is Vice-President of 
the Association 

G. A 
NCPMI 
for the dedication and delivered the 
address of welcome to those attending. 
Other speakers on the program were 
Harry McGregor 


now a 


Robinson, new president of 


was master of ceremonies 


Representative J. 
from Ohio’s 17th Congressional Dis- 
trict, Dr. Warren E. Snyder, Mana- 
ger of Engineering, Midwest 
search Institute, and A. J. Reed, Vice- 


Re- 


President and Director of Research 


for the Association. 
The new laboratory is already en- 
gaged in research activties intended 


to further improve the qualities of 
clay pipe. Current research projects 
have already developed new, stronger 
materials which permit the pipe to be 
made in longer lengths. The develop- 
ment of new jointing methods is an- 
other current result of clay pipe re- 
search. 

The new lab, under the direction 
of A. J. Reed, will further explore 
the six basic objectives of NCPMI 
research. They are: 

1. Development of new materials 
for the jointing of vitrified clay 
pipe ; 

To evaluate commercial mate- 
rials, ie, rubber, thermoplastic 


thermosetting resins, as 


well as inorganic compounds, 


and 


for the jointing of vitrified clay 
pipe ; 

To combine these materials, by 
design, into new jointing tech- 
niques which will improve the 
standard of performance of vi- 
trified clay pipe ; 

To improve the load bearing 
characteristics of vitrified clay 
pipe, both by design methods 
and by the study of the funda- 
mental structure of ceramic ma- 
terials ; 

To improve the performance 
characteristics of all sanitary 
piping materials through the 
study of root action, flow char- 
acteristics and the chemistry of 
sanitary engineering ; and 

To develop and establish na- 
tional specifications that are re- 
quired to guarantee the contin- 
ous high level of quality for 
which vitrified clay pipe has 
always been known. 
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STREAM ENCLOSURE and protective conduit for siphon under Balboa Bivd., San Fernando Valley, Calif. This siphon is 
part of the Chatsworth High Line Conduit built in 1916 to supply water from the San Fernando Reservoirs, to the City of 
Los Angeles. This meandering gravity water line does not follow any particular thoroughfare. As roads and streets were 
built, they frequently crossed the line, imposing traffic loads that it was not designed to handle. 


Conduit Within Conduit Solves Crossing Problem— 
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PIERS UNDER SIPHON were shielded 
by constructing an oval-shaped stand- 
pipe from the ground line to the under- 
side of the steel pipe. This prevented 
fill settlement from exerting a friction 
force against the piers that would cause 
them to settle. The 78-in. diameter, sin- 
gle riveted! seam, steel siphon is sup- 
ported on 16-ft. high concrete piers for 
a stream crossing. The highway fill re- 
quired maximum protection for the line 
because external loads or settlement 
would tend to pull the seams and cause 
leakage. The boulevard grade line was 
approximately 14 ft. above the siphon 
and a maximum of 36 ft. above the 
stream. 





PROTECTIVE CONDUIT for this crossing consisted of 500 ft. of 96-in. diameter Multi-Plate pipe to enclose the stream. 
And to protect the siphon from direct fill loads and settlement, it was completely enclosed in a horseshoe-shaped conduit 
constructed from structural plate sections. The span was 12 ft. This provided an inside clearance of 3 ft. for inspec- 
tion. Holes were provided in the bottom for the casings. 


by HERBERT J. CHAPTON, Project Design 
Engr., Water System, Los Angeles, Dept. of 


Saves Siphon Water and Power. 


STEEL SIPHON (as shown here beiorc 
construction) also posed the problem 
that any slight settlement might cause 
leakage. This possibility was eliminated 
by installing a flexible coupling be- 
tween the steel siphon and the concrete 
trapezoidal-shaped conduit. The trape- 
zoidal section, where it was subjected 
to highway loadings, was also given 
protection by installing foundation 
piers and roofing with precast rein- 
forced concrete slabs. These water 
transmission mains are a part of the 
municipal water system of the City of 
Los Angeles. 
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The editor’s comments 





Conserving Our Water Resources—Il 


Basically, there are six avenues to the solution of this 
general problem: 1) Reduce runoff and evaporation, 2) 
[ransmit water supply over greater distances, 3) Utilize 
supplies more efficiently, 4) Reduce pollution, 5) Reclaim 
treated sewage, 6) Convert saline waters. 


Reduce Runoff and Evaporation 

One technique is to provide more ground cover vegeta- 
tion to prevent rapid runoff and loss of water through 
floods, and also to reduce soil erosion and its consequent 
effect on the loss of reservoir capacity through siltation. 

Other techniques to capture more of the water precipi- 
tated include the construction of more and larger im- 
pounding reservoirs ; the use of monomolecular chemical 
films to reduce evaporation from large surfaces of im- 
pounded reservoirs; utilization of underground caverns 
to store water which would otherwise be lost by floods; 
and recharge of ground water aquifers. 

Many cities are developing more and larger impound- 
ing reservoirs. Monomolecular films of cetyl alcohol or 
hexadecanol, the so-called “chemical lid,” have been 
claimed to cut reservoir losses by as much as 10 feet a 
year in hot dry areas. Underground caverns might be 
used to store excess flood waters in some areas. Recharge 
of ground water aquifers through gravel pits is being 
practiced successfully at Peoria, Ill. and on Long Island. 
\ll water used for air conditioning purposes should be 
returned to the ground through water recharge wells. 


Transmission Over Wider Areas 

There is ample precedent for transmission of water 
from distant sources. The latest large effort is the Feather 
River Project in California. To cost $1.5 billion, it will 
take 4.7 bgd from Northern California and divert it to 
drier parts of the State. Some of this water will be trans- 
ported as far as 750 miles. Along the way, it will gen- 
erate 2 billion kwh of electricity. 

The idea of tapping the Great Lakes to supply hard 
pressed cities many miles away may become more than a 
dream in the not too distant future. Water flows down 
the Niagara River at about 200,000 cu ft/sec—that’s 
nearly 130 billion gallons a day to dream about. 


Better Utilization 

Public water supply wastage can be reduced in two 
ways: 100 per cent metering and reduction in distribu- 
tion system leakage. 

In many cities where 100 per cent metering has been 
adopted, water pumpage has been reduced by as much as 
35 per cent. It is not that the customers need less water, 
it is just that they don’t waste it when they have to pay 
for what they get. 

Many water utilities, today, consider 90 per cent ac- 
counted-for water a desirable goal and are striving to- 
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ward that value from 75 to 80 per cent levels. We need 
to set the goal higher. If we could reduce distribution 
system leakage by another 5 per cent throughout the 
whole country, we would, in effect, add a billion gallons 
a day to our usable supply. 

Industry, too, is wasteful of water supplies. Once- 
through cooling and process waters add up to a high in- 
dustrial demand today. Enlightened water management 
in industry has shown that water demand can be reduced, 
sometimes as much as 90 per cent. Outstanding examples 
of water conservation by reuse are the Kaiser Steel Plant 
at Fontana, Calif., Big Springs, Tex., and Baltimore, Md., 
where treated sewage effluent is used for cooling water. 
Many other industrial plants have found it feasible to use 
cooling water more than once, with or without cooling 
towers. Recycling of process waters also conserves water 
and bottles up waste. 


Reduce Pollution 

Every day billions of gallons of water are made unfit 
for public or industrial use by pollution. If and when that 
pollution load on surface and ground waters is reduced 
by 50 per cent, we shall increase our usable water supply 
by more than 50 per cent now ruined by pollution. 


Treated Waste Reclamation 

Some persons may argue that the multiple use of water 
and the use of treated sewage for cooling purposes fits 
into the category of reclaimed treated wastes. Broadly 
speaking, this is true ; in the narrower sense, however, the 
term “reclaimed treated wastes” is applied to the re- 
charge of ground water supplies with treated sewage. 

Tests in California appear to show that this is a prac- 
tical operation both chemically and bacteriologically. The 
method is still under study. 


Salt Water Conversion 

Another dream of long standing has been to convert 
sea water into fresh water supplies. Today there are sev- 
eral installations where desalting sea water is practiced. 

Distillation, vapor compression, electrodialysis, solar 
vaporation, and freezing are all under study. Cost is the 
ultimate gage of the success of any of these methods. 
Present costs run from $0.30 to $2.00 a thousand gal- 
lons. Desalting brackish waters is less expensive. 


In Summary 

All of these methods of approach are now being used 
to some extent. The extent of application, however, de- 
pends on two factors: Immediate need of water supply, 
and economics. Within fifty years, all of these methods 
will be in rather wide use. Some, like the conversion of 
salt water, will become less costly per unit, but all water 
will be more costly in the future. Perhaps the price paid 
for it will be nearer its true worth. 
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FLUSH KLEEN 


Sewage Pumps 
.. « because they never clog! 


Solids Never Reach The Impeller, 
Resulting In... 


e Reliable pumping performance 





e Low maintenance . . . eliminates labor 
of unclogging pumps 


e Continuous 100% standby capacity 
e Longer pump life 


Proven Performance Verified By Over 
7,000 Installations. 


Engineering data available from Chicago 
Pump Company Distributors located in 
every principal city. 


Putting ideas to Work 


{//1h Chicago 
Pump 
Ses Company 


622 Diversey Parkway © Chicago 14, Iilinois 


1-Pc. Aluminum Guides & 
Stop Plates or Sluice Gates 


Mean Easy Installation, Greater Economy! 


The one-piece construction of 
our aluminum guides elimi- 
nates clumsy machine grooved 
or riveted flat bar assemblies 
Their ease of installation and 
low cost (on a per foot basis, 
less than that of steel or other 
metals) are points to considet 


Strong, durable, non-corrosive 
qualities of Aluminum make it 
important to Water and Sew- 
age. Washington Aluminum 
Engineers are available for dis- 
cussion of design problems on 
any installation at point of 
planning. No obligation. Write 
for nearest representative. 


WASHINGTON ALUMINUM COMPANY, Inc. 


Dept. 77 . Baltimore 29, Md. 7 Phone Circle 2-1000 


ets 

ALL 

ENGINE 

OPERATIONS 

| Se 
Syachro-S 


MODEL 
1436M4 


@ Full automatic starting from 
ony pilot switch. 


@ Interrupted cranking with 
over-all time limit. 


@ Disconnects starting motor 
when engine begins to run. 


“AUTO” 
master 


@ Three position 
“MANUAL” “OFF” 
control switch. 


@ Shut-down and individual 
signal in event of low oil 
pressure. 


@ Shut-down and individual 
signal in event of high water 
temperature. 


au 


@ Shut-down and individual 
signal in event of engine 
overspeed. 


@ Failure light in event engine 
refuses to start. 


@ Provisions for connecting 
remote failure alarm. 


@ Oil pressure time delay to 
permit starting on zero oil 
pressure. 


SYNCHRO-START 
PRODUCTS, INC. 


8151 N. RIDGEWAY AVE. 
SKOKIE, ILL. 
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\ug. 11-13—University Park (Pa. University) 
PENNSYLVANIA WaTER WorKs Operators’ AsSN., 
Secy., Harry A. DeWire, 29 Chestnut St., Lewistown, 
Pa 

\ug. 13-15—University Park, Pa. (Pa. University) 
PENNSYLVANIA SEWAGE & INDUSTRIAL WAsTEs AssSN., 
Secy., J. R. Harvey, 916 Diamond, Meadville, Pa. 

Aug. 14—Millinocket, Maine 
Maine Water Utitities Assn., Secy., Gerard F. 
Laurin, 89 Western Ave., Augusta, Maine 

\ug. 27—Chicago, Ill. (Sherman Hotel) 

WaTER SuppLy CONFERENCE ON WATER POLLUTION 
\BATEMENT, Illinois State Chamber of Commerce, 
Secy., J. G. Ronchetto, Water Resources Committee, 
Illinois State Chamber of Commerce, 20 North Wacker 
Drive, Chicago 6, II. 

Sept. 8-10—Grand Rapids, Mich. (Pantlind Hotel) 
Micuican Section, A.W.W.A., Secy., T. L. Vander 
Valde, Chief, Michigan Dept. of Health, DeWitt Rd., 
Lansing 4, Mich. 

Sept. 10-12—Lake Placid, N. Y. (Lake Placid Club) 
New York Section, A.W.W.A., Secy., Kimball 
Blanchard, 19 West 50th St., New York 20, N. Y. 

Sept. 10-12—Atlanta, Ga. (Georgia Tech.) 
GEORGIA WATER & SEWAGE Asswn., Secy., A. T. 
\tlanta Water Works, 1210 Hemphill Ave. 
\tlanta 13, Ga. 


Storey, 


N.W., 





14-17 
House) 
New ENGLAND Water Works Association, Secy., 
Joseph C. Knox, N.E.W.W.A., 73 Tremont St., 
Boston 8, Mass. 


Sept Poland Spring, Maine (Poland Spring 


OUONNRONAU OO DE OEEENDOOOOODODENNHOOO ONE, 
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Sept. 15-17—Denver, Colo. (Cosmopolitan Hotel) 
Rocky Mountain Section, A.W.W.A., Secy., V. A. 
Vaseen, Ripple & Howe, 426 Cooper Bldg., Denver . a 
Colo. 

Sept. 17-19—Cleveland, Ohio (Statler Hotel) 

Onto Secrion, A.W.W.A., Secy., J. H. Bass, Robert 
F. McGivern & Assoc., 1771 West Fifth Ave., Colum- 
bus 12, Ohio. 

Sept. 17-19—Wausau, Wis. (Hotel Wausau) 
Wisconsin Skction, A.W.W.A., Secy., Harry Brei- 
meister, City Engineers Office, City Hall, Milwaukee 2. 

Sept. 17-19—Deadwood, S. D. (Franklin Hotel) 

South Dakota Water & Sewace Works Conr., 
Secy., Don C. Kalda, Pierre, S. D. 





NO MORE 
PUMP 
MAINTENANCE 


Never Wears Out 


This Shone ejector has been in operation for 68 trouble-free years 
—in the Auditorium Hotel (Roosevelt College), Chicago, Illinois. 


PNEUMATIC 
EJECTORS 


Manvfacturers of pumps for: drainage * sewage * con- 
densation return * water supply and circulation * also 
equipment for treatment of domestic and industrial wastes. 


Sel) phand 6 
va 





© No Rotating Pump Parts 
© No Airtight Floats 
© No High-Speed Shafts or Bearings 


Yeomans makes both pneumatic ejectors and centrifugal 
pumps. But for jobs from 30 to 600 g.p.m. where you need 
extreme dependability, we'll recommend a pneumatic 
ejector most of the time. In the long run, it's the econom- 
ical choice. 

Because pneumatic ejectors are clogproof and unusually 
simple in design, maintenance costs run 50-75% less than 
for the best centrifugal pump. The smallest Yeomans ejec- 
tor, for example, will pass four-inch solids. And for pump- 
ing domestic and industrial wastes, pneumatic ejectors are 
safer, more sanitary because they are hermetically sealed. 
There are seven models in over 100 sizes to choose from. 
All operate on compressed air with mechanical or electrical 
controls that are “‘Yeomans"’ foolproof. Use the coupon 
below to get complete information. Also see Sweet's Cata- 
log, Architectural File. 


YEOMANS, 1999-9 N. Ruby Street, Melrose Park, Illinois 


Please send me literature on the pneumatic ejectors 


| have checked. 


["]The Shone® [_] The Packex® [_] The Expelsor ® 
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company 





street 





city. zone state 
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Sept. 22-24—Memphis, Tenn. (Peabody Hotel) 
KENTUCKY-TENNESSEE Section, A.W.W.A., Secy. J. 
Wiley Finney, Jr., Howard K. Bell, Cons. Engrs., 553 
So. Limestone St., Lexington, Ky. 

(Jointly With) 
KENTUCKY-TENNESSEE INDUSTRIAL Wastes & SEw- 
\GE Works Assw., Secy., S. Leary Jones, Cordell Hull 
Bldg., Nashville, Tenn. 

Sept. 24-25—Stillwater, Okla. (A & M College) 
OKLAHOMA WatTeR Sewace & INDUSTRIAL WASTES 
Conr., Short Course, Secy., H. M. Crane, 3400 North 
eastern, Oklahoma City 5, Okla. 

Sept 24-26—Dickinson, N. D. (Ray Hotel) 

NortH Dakota Water & Sewace Works CONFER- 
ENCE, Secy., W. Van Heuvelen, Bismarck, N. D. 

Sept. 24-26—Duluth, Minn. (Hotel Duluth) 

NortH CENTRAL Section, A.W.W.A., Secy., L. N. 
Thompson, Gen. Mgr., Water Dept., St. Paul 2, Minn 
Sept. 25-27 


PACIFIC 


Spokane, Wash. (Davenport Hotel) 
NorRTHWEST SEWAGE & INDUSTRIAL WASTES 


Assn., Secy., G. H. Dunstan, Box 176, Pullman, Wash. 


Sept. 28-Oct. 1—Biloxi, Miss. (Buena Vista Hotel) 
\LABAMA-Mississipp1 Section, A.W.W.A., Secy., 
C. M. Mathews, Gen. Mgr., Greenwood Utility, Green- 
wood, Miss. 

Sept. 28-30—Jefferson City, Mo. (Hotel Governor) 
Missourtr Section, A.W.W.A. AND Missourt WATER 
& SEWERAGE-CONFERENCE, Joint Meeting, Secy., War- 
ren A. Kramer, State Office Bldg., 6th Floor, Jefferson 
City, Mo : 

Oct. 1-3—Dickinson, N. D. (Ray Hotel) 
NortH Dakota Sewace & INpustrRIAL WASTES 


Assn., Secy., Jerome H. Svore, c/o State Dept. of 


Health, Bismarck, N. D. 





Detroit, Mich. (Sheraton-Cadillac Hotel) 
FEDERATION OF SEWAGE & INDUSTRIAL WASTES 
\ssn., Ralph E. Fuhrmann, Exec. Secy., 4435 Wis- 
consin Ave., N.W., Washington 16, D. C. 


Oct. 5-9 





Oct. 9—Bingham, Maine 
Marine Water Utiities Assn., Secy., Gerard F 


Laurin, 89 Western Ave., Augusta, Maine 





: Oct.13-17—New York, N. Y. (Hotel Statler) 

: \MERICAN Society or Civit ENGINEERS, W. H. 
Wisely, Exec. Secy., 33 W. 39th St., New York 18, 
N.Y 


ST 
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ct. 14-17—Atlantic City, N. J. (Chalfonte Hotel) 
PENNSYLVANIA Water Works Asswn., Secy., David 
Dunlap, 2609 N. Second Street, Harrisburg, Pa. 


ct. 15-17—Des Moines, Ia. (Hotel Fort Des Moines) 
lowa Section, A.W.W.A., Secy., J. J. Hail, Supt., 
Water Dept., City Hall, Dubuque, Ia. 

ct. 19-22 

Laurier ) 

CANADIAN INSTITUTE ON SEWAGE & SANITATION, Dr. 
A. F. Berry, Administrative Office, 72 Grenville St., 
Toronto 8, Can. 

ct. 19-22—No. Miami Beach, Fla. (Golden Gate Hotel) 
Froripa Section, A.W.W.A., Secy., John G. Sim- 


Quebec City, Prov. Quebec (Chateau 
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mons, Supt., Water Dept., Box 1311, West Palm Beach, 
Fla. 

(Jointly With) 
FLORIDA SEWAGE & INDUSTRIAL Wastes AssN., Secy., 
Ralph H. Baker, Jr., State Board of Health, P. O. Box 
210, Jacksonville 1, Fla. 

Oct. 22-23—Charleston, W. Va. (Daniel Boone Hotel) 
West VIRGINIA SewaGe & INpustTRIAL WAsTES 
Assn., Secy., Glen O. Fortney, State Dept. of Health, 
Charleston 5, W. Va. 

Oct. 23-24—Charleston, W. Va. (Daniel Boone Hotel) 
West VirGINIA Section, A.W.W.A., Secy., Hugh 
W. Hetzer, Union Carbide Chemicals Co., Div. Union 
Carbide Corp., P. O. Box 8361, So. Charleston 3, 
W. Va. 

Oct. 23-25—Atlanta City, N. J. (Madison Hotel) 

New Jersey Section, A.W.W.A., Fall Meeting Secy., 
Albert F. Pleibel, 683 Prospect St., Maplewood, N. J. 

Oct. 27-29—Pittsburgh, Pa. (Penn Sheraton Hotel) 
19th ANNUAL WarTeEeR CONFERENCE, Secy., W. M. 
Porter, Engineers’ Society of Western Pennsylvania, 
Penn Sheraton Hotel, Pittsburgh 30, Pa. 

Oct. 28-31—Los Angeles, Calif. (Ambassador Hotel) 
CALIFORNIA Section, A.W.W.A., Secy., Roy E. Dod- 
son, Jr., Supt. of Production, San Diego Water Dept., 
Jalboa Park, San Diego 1, Calif. 

Oct. 29-31—Wilmington, Del. (Hotel Not Listed) 
CHESAPEAKE Section, A.W.W.A., Secy., Carl J. 
Lauter, 6955 - 33rd St., N.W., Washington 15, D. C. 

Nov. 5-7—Richmond, Va. (Jefferson Hotel) 

Viretnia Section, A.W.W.A., Secy., J. P. Kavanagh, 
Dist. Mgr., Wallace & Tiernan, Inc., 213 Carlton Ter- 
race Bldg., Roanoke, Va. 

Nov. 5-7—Allerton Park, Ill. (Univ. of /llinois) 
7TH ANNUAL WatTeR WorKsS MANAGEMENT SHORT 
Course, T. E. Larson, Head Chemistry Section, State 
Water Survey Div., Urbana, II. 


Nov. 6-7—Lincoln, Neb. (Lincoln Hotel) 
NEBRASKA SEWAGE & INDUSTRIAL WasTEs ASSN., 
Secy., V. J. Lechtenberg, 614 Standard Oil Bldg., 
Omaha, Neb. 


Nov. 10-12—Greensboro, N. C. (O’Henry Hotel) 
NortH CAROLINIA Section, A.W.W.A., AND NorTH 
CaROLINA SEWAGE & INDUSTRIAL Waste AssN., Joint 
Meeting, Secy., W. E. Long, Jr., State Stream Sanita- 
tion Comm., Raleigh, N. C. 

Nov. 17-21—Stillwater, Okla. (Okla. State University) 
32np ANNUAL OKLAHOMA WATER & SEWAGE SHORT 
Course, Secy., H. M. Crane, Okla. State Dept. of 
Health, 3400 North Eastern, Oklahoma City, Okla. 

Nov. 20—Boston, Mass. (Hotel Statler) 

New EnGtanp Water Works Asswn., Secy., Joseph 
C. Knox, 73 Tremont St., Boston 8, Mass. 





Dec. 7-10—Cincinnati, Ohio ( Netherland Plaza Hotel) 
AMERICAN INSTITUTE OF CHEMICAL ENGINEERS, 
Annual Meeting, Secy., F. J. Van Antwerpen, 25 
W. 45th St., New York 36, N. Y. 


“UUODUEEOLAOAUE NEON OEE bEN HOON ES 
mUONteNe Ha tanoenE EN ONO oC ntOtY 





Dec. 11—Biddeford, Maine 
Maine Water Urtivities Assn., Secy., Gerard F. 
Laurin, 89 Western Ave., Augusta, Maine 

Dec. 18—Boston, Mass. (Hotel Statler) 
New ENGLAND WaTER Works Asswn., Secy., Joseph 
C. Knox, 73 Tremont St., Boston 8, Mass. 





How to select the 
best filter rate controller 


Unless you check these 
7 vital points, you won't be sure 
you're getting the controller 
that meets all your requirements 


All controllers claim to fill your ma- 
jor requirements: 


(1) hold flow at desired rate 


(2) operate over wide ranges with 
low error 


(3) maintain rate automatically 


But the vital features outlined here 
determine whether or not you have 
selected the one type that gives you 
complete filter control. 


3. PRESSURE LOSS 


In other controllers, plates and seats 
obstruct flow. Above cutaway view 
of Simplex Controller shows absence 
of obstructions. Its patented guillo- 
tine valve provides the full-line 
opening that gives you low pressure- 
loss (under 1’ at maximum flow). 


6. MAINTENANCE COST 


If used as controllers, ordinary 
valves require additional position- 
ers—pneumatic or electric. Results: 
more moving parts; more wear; 
ter maintenance costs. Simplex 
ype S Controller is self-contained, 
operates without these extras, re- 
quires virtually no maintenance. 


1, DIRECT ACTING 


Some controllers require pneumatic 
or electric positioners to hold the 
desired rate. When power fails, fil- 
ters run away. But all power can 
fail and the direct-acting Simplex 
Type S Controller (cutaway above) 
still keeps rate uniform. 


4. TOTAL INSTALLED COST 


Other controllers require expensive 
extras: straight pipe ahead of, or 
after, the unit; special pneumatic or 
electric positioners; additional wir- 
ing. In contrast, the Simplex Type S 
Controller is a complete, tS a 
tained unit. 


7. PROVEN PERFORMANCE 


To help you select the best control- 
ler, check with the men who run 
filter plants. Ask for their experi- 
ence. Map above shows a few 
Simplex installations. For others 
near you—with up to 25 years’ suc- 
cessful performance, please write us. 


2. ACCURACY TO END POINT 
Getting the longest filter run re- 
quires the most critical accuracy 
near the end point. That’s where 
other controllers fail by fluctuating 
widely. For comparison, see above 
straight-line accuracy of Simplex 
Type S Controller. 


5. SPACE REQUIREMENTS 


Controllers that require straight 
pipe runs waste valuable space, add 
greatly to plant cost. But, Simplex 
Type S Controllers are only 3 pipe 
diameters long, fit anywhere, hori- 
zontally or vertically, and eliminate 
hidden cost of straight pipe runs. 


GET THE FACTS ON 
SIMPLEX TYPE S CONTROLLERS, TODAY! 
SEND FOR FREE TECHNICAL BULLETIN 900 


SIMPLE X* 


VALVE AND METER COMPANY 
A SUBSIDIARY OF PFAUDLER PERMUTIT INC. 


Venturi Tubes + Flumes + Meters - Geuges 
Transmitters + Controllers + Tables + Air Valves 


Dept. 
Simplex Valve & Meter Co. ws 
7 East Orange St., Lancaster, Pa. 


Please send me new Bulletin 900. 


NAME 





ADDRESS 
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e For further information on products or services please use reader service card. 


New Bulletins 


Municipal and Industrial 


Sanitation 
721 


Stamford, Conn., 


availability of a 


Oliver, Inc., 
iced the 


ce, two color bulletin en- 


Seven De velopments for Mu 


] 


and Industrial Sanitation.” 


bulletin, assembles for review in 
brochure data on seven major 


L-C equipment designs and process 


for your protection, only genuine HTH Tabiet 


CHLORINE 





dry 











CONTINUED FROM PAGE 27A 


developments introduced in the past 
three years. It included photographs, 
line and wash drawings and descrip- 


tive sketches of each development. 


Ranging in scope from a pre-as- 
sembled small waste treatment plant 
completely contained in a single tank 
to a water desanding system, these 
developments are the latest products 
of Dorr-Oliver’s continuing sanitary 


research program 


+ 





are 


safe, easy-to-use 


For a slow, steady source of chlorine, use HTH 
Tablets, chlorine in its most modern form. Con- 
taining 70% available chlorine, HTH Tablets are 
conveniently packed in 100-Ib. drums and in cases 


of twelve 33-lb. cans. 


wMmaTHy: 
~ “s 


) 


0 
t 
° 


~ 
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y INDUSTRIAL CHEMICALS Divis 


HTH® is a Trade-Mork 


t OLIN MATHIESON CHEMICAL CORPORATION 


oN * BALTIMORE 3. MOD 


Sewage Treatment Catalog 

722 
Dresser 
Pa., has 
just released a new Sewage Treatment 
Plant Catalog. 


Dresser Mfg., one of the 


Industries, Inc., Bradford, 


This new 20-page catalog contains 
four pages of engineering drawings 
piping ar- 

treatment 


which illustrate typical 
rangements in sewage 
Well-illustrated 
“in operation” and “in construction” 


plants. with actual 
photographs of existing sewage plants, 
the catalog explains 31 different ways 
to accelerate construction and to pro- 
vide low-cost maintenance, important 
factors in sewage treatment plants 
which represent such large capital in- 
vestinents., 

A mmplete table of sizes and speci- 
fications for Dresser Style 38 Steel 
Couplings is another feature of this 
new sewage treatment catalog. 


New Concepts in Air Diffusion 

723 

Walker Process Equipment, Inc., 

Aurora, IIl., has just released a new 

8-page 2-color bulletin discussing the 

theory and application of air diffusion, 
in sewage and waste treatment. 


The book also describes the history 
and development of Walker Process 
Sparjer Aeration Headers; and gives 
details and illustrations showing the 
successful application of these units on 
a large number of installations. 


Degritting Clarifier 
724 
Dorr Oliver, Inc., Stamford, Conn., 
has announced the availability of a 
new four-page, two-color bulletin en- 
titled, “The Degritting Clarifier and 
Clarigester.” Also included are in- 
stallation photographs and sectional 
elevation drawings of typical grit han- 
dling facilities of this new design. 
According to the bulletin the de- 
vice was developed to provide posi- 
tive, mechanical grit removal in the 
same tank with a conventional Clari- 
fier, the degritting device comprises 
an annular channel surrounding the 
customary center feedwell. In opera- 
tion raw feed is first introduced into 
the degritting chamber where all but 
the finest grit settles out and is raked 
to a hopper by vertical rotating mem- 
bers attached to the Clarifier skim- 


CONTINUED ON PAGE 98A 





* 
NEW Wedge-Lo ck joints 
WEDGE InN! Patented Wedge-Lock Joints wedge in and 
= lock tight in one simple, easy operation. . . in 
LOCK TIGHT! continuous compression . . . provide the tight- 
# est line...stop infiltration and root penetration 


; . . . . give easier, faster installation . . . keep 

Stop Infiltration and Roots installation costs down . . . permit strict ad- 
herence to engineered sewer designs . . . last 

as long as the world’s longest-lasting _pipe. 


LIKE A RAILROAD COUPLING... 
WEDGE-LOCK JOINTS 
WEDGE IN! LOCK TIGHT! 

IN ONE SIMPLE, EASY OPERATION 


¥ ———. 
/_~ 


te a a 


= 


Always specify Vitrified Clay Pipe with Wedge- 
Lock Plastisol Joints. 

Write to Listed Manufacturers for literature 
or an actual Wedge-Lock demonstration. 


* Patented. T.M. Reg. U.S. Pat. Off. 


Wedge-Lock cCLay PIPE 


THE FACTORY-JOINTED CLAY PIPE AVAILABLE NATIONALLY FROM LOCAL MANUFACTURERS 


Order Wedge-Lock from any of these Vitrified Clay Pipe Manufacturers: 


Cannelton Sewer Pipe Company, Cannelton, Ind. Clay City Pipe Company, Uhrichsville, Ohio 
The Evans Pipe Company, Uhrichsville,O. Gladding, McBean & Company, Los Angeles 54, Cal. (soid under trode nome, SPEED-SEAL") 
The Logan Clay Products Company, Logan, Ohio Oconee Clay Products Company, Milledgeville, Ga. 
Pacific Clay Products, Los Angeles 54, Calif. Pine Hall Brick & Pipe Company, Winston-Salem, N.C. 
Pomona Terra-Cotta Company, Greensboro, N.C. The Robinson Clay Product Company, Akron 9, Ohio 

The Stillwater Clay Products Company, Cleveland 16, Ohio WLc-158-38 
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New Bulletins 


Grit can be removed from 
be handled in a 


ming arm 
the hopper and may 
number of ways depending upon spe- 
De- 


overflows the in 


cific installation requirements. 


gritted raw sewage 
ner weir of the degritting ring into 
the feedwell by which it is distributed 
basin in the usual 


to the Clarifier 


innet 


POSITIVE CONTROL OF MATERIALS IN MOTION 


CONTROL FLOW 
WITH FLOW... 


e For further information on products or services please use reader service card. 


CONTINUED FROM PAGE 96A 


Ductile lron Couplings 
725 


Kuhns Brothers Company, 
Ohio, has just published 

catalog describing the “K” 
pipe lock cou- 


The 
Dayton, 
four-page 
series of ductile iron 
plings. 

The catalog lists the 
saving advantages of these ductile iron 


specific cost- 


(Ta) 
® 


Builders Model RCE Rate-of-Flow Controller Powered By Flow It Controls 


Completely self-powered . 


actuated by the flow it controls . 


the reliable Model RCE functions when other controllers fail due 


to loss of electrical power or air su 
it is a controlled flow with a Mod 


apply. As long as there is a flow, 


RCE in the line! Operation is 


as simple as the schematic diagram and cutaway view of the con- 


troller indicate 


Bulletin 600-G6A describes the operation more fully and tells 


why it costs less to install . . . 
why it costs less to maintain . . . 


how it permits flexible piping layouts 
how it can offer a lasting accuracy 


within +3% over a control range of 25% to 100% of maximum capacity 
. handling flows ranging from .04 minimum in 3” size to 22 mgd 
maximum in 24” size with 60” differential. 
Request your free copy of Bulletin 600-G6A today! Write 
Builders-Providence, Inc., 350 Harris Avenue, Providence 1, R. I. 








@BUILDERS-PR ikon > CE 
B-I-F INDUSTRIE SQ) 


METERS 
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the pressure ratings for vari- 
Underwriters’ 
Laboratories, Inc., illustrations of how 
to install the fittings and recommenda- 
tions for their use. The catalog also 
contains price lists and sizes informa- 
tion for installing with schedule 40 
steel pipe. 


fittings, 
ous sizes as listed by 


Primary Flow Metering 
Elements 
726 
Builders-Providence, Inc., a divi- 
sion of B-I-F Industries, Inc., Provi- 
dence, R. I., has prepared a small, 
convenient 16-page folder to assist in 
selecting the proper differential pro- 
ducer for every flow metering situa- 
tion. The heart of the folder is a table 
which compares Builders-Providence 
metering devices in terms of such fea- 
tures as accuracy, range, life expect- 
initial and operating costs, re- 
differential, laying 
By consulting this table, 


ancy, 
covery 
length, etc. 
the potential buyer can tell at a glance 
exactly which device is best suited to 
his individual requirements. 


weight, 


The folder devotes a page to each 
kind of differential producer, listing 
its features and illustrating it with 
photographs or cross-sec- 
The final page of 


cutaway 
tional drawings. 
this convenient folder is a detachable 
postage-paid business reply card 
which will bring the sender prompt, 
full information on whichever meter- 
ing elements interest him most. 


Low-Cost Geared Coupling 
727 
Link-Belt Co., Chicago, IIl., has just 
released a folder describing their new, 
cost MC geared coupling. The 
folder details pertinent application and 
selection data for the new MC cou- 
plings, which are designed especially 
for use as a motor coupling—for 
transmitting electric motor power to 
speed reducers, 


low 


pumps, 
etc. 


generators, 


According to the folder the basic 
principles of operation are like those 
of a conventional geared coupling, 
i.e., externally geared hubs are 
mounted on the shafts and joined 
flexibly by an internally geared sleeve. 
Power transmitting parts are steel and 
fully machined. 

CONTINUED ON PAGE 100A 








INFILECO 


General Offices - Tucson, Arizona - P.O. Box 5033 


Field offices throughout the United States 
and in foreign countries 











THE ONLY COMPANY impartially offering equip- 
ment for ALL types of water and waste processing— 
coagulation, precipitation, sedimentation, flotation, 
filtration, ion exchange and biological treatment. 


For SUMMIT PARK SANATORIUM, POMONA, 
NEW YORK, this compact, efficent “AERO- 
ACCELATOR®” unit, design average flow 
22,000 G.P.D., provides 90-95% 8.0.D. 
removal economically and efficiently. 


AERO-ACCELATOR® High-Rate activated 
Sludge plants save space—cut costs 


for small communities, motels, 
industrial plants and institutions 


“AERO-ACCELATOR” activated sludge plants provide 
improved, complete treatment in less than half the time 
required by ordinary plants. As a result they can be installed 
in much less space and at greatly reduced cost, without sacri- 
ficing efficiency. Here are typical performance figures 
from the Summit Park installation — 

___ 8.00. _—_—s Suspended Solids 
ppm % ___ ppm an <a 


Ave. 

Test Fiow Raw Raw 

Period gpm Sewage . Removal Sewage Effi. Removal 

20 264 . 96.5 117 
25 321 92.5 301 
15 325 93.6 274 
20 271 92.4 268 
20 169 . 91.7 125 


Custom-designed units for all requirements 


This type of installation is ideal for small and medium 
requirements and is also available for large municipal needs. 

If you are faced with a pollution problem INFILCO equip- 
ment will afford you substantial savings in space, in costs of 
construction and installation, and in expense of operation. 
It will pay you to investigate. Write today for “AERo- 
ACCELATOR” activated sludge plant Bulletin No. 6510. 

Inquiries and samples are invited on all problems in the 
treatment of water, sewage and wastes. 

SEE YOUR CONSULTING ENGINEER. He can help you meet your 
needs with maximum efficiency at minimum cost. We will 
be happy to cooperate. 57472 
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e For further information on products or services please use reader service card. 


When you plan your new facilities, include W & T Equip- 
ment, both Chlorinators and Dry Chemical Feeders. 


"... this is where we plan to put 


the W&T Dry Chemical Feeders.” 


When you plan your new plant or the expansion of your present one, 
be sure to plan a place for W&T Dry Chemical Feeders as well as 
Chlorinators. W &T Feeders are used for every type of dry feeding 
problem found in water and sewage treatment plants. 

W & T makes both volumetric (volume measurement) and gravi- 
metric (weight measurement) feeders. There is a feeder for any size 
job, from small equipment to measure out ounces, to accurate giants 
capable of handling thousands of pounds per minute. 

To find out more about W & T Dry Chemical Feeders, write for bul- 
letin S-124. Or let us know the type of feeder problem you have, so we 
may send publications describing the W & T equipment best suited for 
your job. 


¢ 





CORPORATION 
30 MAIN STREET, BELLEVILLE 9.N. J. 
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New 
Bulletins 


CONTINUED FRO/A PAGE 98° 


Pneumatic Conveyor Systems 
728 

Fuller Co., Catasauqua, Pa., has 
just released a new 16-page technical 
bulletin, describing and _ illustrating 
the applications of pneumatic convey- 
ing systems designed for handling dry 
bu k materials. 

The bulletin tells how pneumatic 
systems cut handling costs, increase 
efficiency and assure high production 
rate with minimum maintenance. 

Twenty-seven photographs show 
virtous stages of operation, including 
hopper-car unloading stations, rotary 
valves, portable, stationary and sani 
tary pumps, loading bulk tanks and 


batching plants. 

Ten line drawings detail construc 
tion and operation through cut-away 
views of silos, hoppers, pumps and 


explain the pneumatic conveying sys- 
tem’s many applications. 


Safety-Relief Valves 
729 

Farris Engineering Corp., Palisades 
Park, N. J., has just released a speci- 
fication catalog that presents detailed 
information for the ready selection 
and sizing of all nozzle safety-relief 
valves. The new catalog restricts it- 
self to Farris Valves applicable to 
process piping 

Included in the 44-page catalog is 
information on both the Farris Stand- 
ard and BalanSeal Bellows varieties 
of safety-relief valves, as well as a 
complete data section containing siz- 
ing factors and formulae; nozzle ca- 
pacity charts for air, water, gas and 
steam and dimension and _ weight 
tables. 


Pneumatic Transmission Lines 
730 
sailey Meter Co., Cleveland, Ohio, 
has just published a 4-page product 
specification on Bailey Armortube 
Cable, a flexible, armored, multiple- 
tube transmission line for pneumatic 
and hydraulic inetering and control 
systems. 

Complete tables give sizes, shipping 
weights, tubing and protecting mate- 
rials, dimensions, and installation in- 
formation, 








The Mathews barrel, containing all working parts of the hydrant, is readily removed for inspection 
or repair by simply unscrewing it from the elbow and withdrawing it through the protection case. 


I want you to see for yourself 
how the Mathews replaceable barrel 
is a real community asset 


I can show you easily and quickly with this scale 
model. See? When a Mathews is broken by a skidding 
automobile, you can slip in a new barrel in a matter 
of minutes, and without excavating. It’s a real safety 
feature for the community—allows only momentary 
interruption of neighborhood fire protection. 

And these additional quality features help keep the 
Mathews at the head of the line: 


Compression-type valve opens against water pressure—a 
positive leakproof construction 

Operating thread cannot be bent 

Head revolves 360° just by loosening bolts 

Nozzle sections are changeable 

Nozzle levels can be raised or lowered without excavating 
Bell, mechanical-joint or flange-type connections 


O-Ring seal furnished when specified 


MATHEWS HYDRANTS—by R. D. Wwoopd COM PANY 


Public Ledger Building, Independence Square, Philadelphia 5, Pa. 


Manufacturers of ‘‘Sand-Spun” Pipe (centrifugally cast in sand molds) and R. D. Wood Gate Valves 
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comb, Illinois and has a daughter, 


News of Suppliers ne 


CB&lI's new sales office, which will 
serve several Midwestern states, is lo- 
Chicago Bridge Opens Kansas City and earlier worked in cated at 7926A Stateline Road, Kan- 


Kansas City Office CB&I offices at Salt Lake City, Utah, sas City. 

Chicago Bridge & Iven Co. Chl and Birmingham, \labama. : 

cago, Ill, has announced the opening _Mr. Cocks was panes pee the Den Beakia Joins Sentth Blais 

of a district sales office at Kansas City. Vasvareny ot Arizona in 92 with a Smith-Blair. Inc.. South San Fran- 
Sales Manager of the new CB&I B.S. degree in Civil Engineering. cisco, Calif., has announced the ap- 


office is The » F. Cocks as During World War II he served as : : 
ffice is Theodore F. Cocks, who ha g pointment of Don- 


been affiliated with the company for an aircraft carrier pilot in the Pacific ald F. (Don) 
six years He = member of the mage se —— <= is married Rete on cides 
Chicago district sales office prior to to the former Maxine Miller of Ma- engineer to better 





serve the compa- 
ny 's many custom- 
ers in the north- 


/ eastern states. He 
¥ he / will be operating 
Yj directly through 


P\ the branch office 


Jol Ni ? ‘ / | and warehouse at Greenburg, Fa. 
\ \ OO // Don Deakin, C. E. University of 


Pennsylvania, was formerly associated 
with Atlas Mineral Products Com- 


VALVES & HYDRANTS FOR pany as Manager of Water and Sewer 


Products Sales. He has been active 


“CENTURY” ASBESTOS-CEMENT in the water field for the past fifteen 


years and is a member of the AWWA, 

PIPE LINES a The Pennsylvania Sewage and Indus- 
trial Association, and the Federation 

of Sewage and Industrial Wastes As- 


Pea 2 ae rae. eee Som 

















sociation. 
Specify FLuip-Tite* end-connections 
on M&H valves or hydrants ordered " 
for installation with Class 150 ““Cen- Bailey Meter Moves 
tury” asbestos-cement pipe. The hub Milwaukee Office 
ends of this valve or hydrant are es- The Milwaukee District Office of 
pecially designed to accommodate sailey Meter Company, Cleveland, 
the FLuip-Tite gasket, and seal the Ohio, has moved to larger quarters 
joint when the end of a “Century at 9137A West Lisbon Avenue, Mil- 
asbestos-cement pipe is inserted (see waukee 16. Wis. 
cross-section sketch of joint above). ; ‘ f 
aa Under the managership of J. A. 
No special fittings or extra joint 
: “age Lucas, the Milwaukee District Office 
materials are required. The only joint . a 
' ' is staffed by Instrument Engineers 
accessory is the gasket. Installation : os ‘ 
: Inek; R. P. Pearce, R. L. Stoughton, and 
is simple and easy. Unskilled work- W. A. Whi : 
men can assemble the joint. Fotos babes 
Either conventional or “O”-Ring 
stuffing box is available on M&H 
FLuipD-TITE joint non-rising-stem gate 
valves. Wire or write for complete 
information. . . 
; | Carlon Opens Plant in Mass. 


Carlon Products Corp., Cleveland, 
Ohio, has announced the acquisition 
of the Plastic Industrial Products 
Company of Somerville, Mass. It will 

TPA. operate under Carlon’s Customs Ex- 
Re | ed "7 -\ LV E trusion Division. headed by James 
Cleminshaw. John Beaumont, former 


AND FITTINGS COMPANY president of the Somerville Company 


ANNISTON, ALABAMA 


The Milwaukee District territory 
includes the eastern half of Wisconsin 
and northwestern Michigan. 


* Registered trademark for Keasbey & Mattison Co. ® 


CONTINUED ON PAGE 104A 
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you 
can 

profit 
from 


SOP.) SHOPPING 


for all your instrumentation needs... 


Here’s how—order your instruments from Honeywell: 


You’ll get a complete control system, engineered for your specific 
needs with standard products . . . by men who know your process. 
Controls are selected from a line which no other manufacturer can 
match for completeness. 


You’ll gain the advantages of dealing with a single reliable source, 
the world’s largest manufacturer of controls . . . save in purchasing, 
installation and maintenance. 


You’re assured of complete and continued satisfaction because 
Honeywell assumes full responsibility for your control system. . . 
with service when you want it from over 110 Honeywell branch 
offices. 

Call your nearby Honeywell sales engineer for complete facts and 
figures. He’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Jndustrial Division, 
Wayne and Windrim Avenues, Philadelphia 44, Pa. 


Honeywell 
H Fut ue Coutiols 
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CLE E LAND sow News of 
| ae ae -% Suppliers 


ws 
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will remain as General Manager of the 
plant. 

Plastic Industrial Products Com- 
pany will be the first flexible plastic 
pipe manufacturer in New England. 
In addition to making custom extru- 
sions, flexible vinyl tubing, welting, 
spline, and window channeling, it will 
begin production this month on the 
complete line of plastic pipe produced 
by Carlon. This line included flexible 
polyethylene pipe, rigid Kralastic 
pipe, PVC pipe and a new sewer and 


drain pipe. 


Manahan Named Vice 
President of A. P. Smith 

The A. P. Smith Mfg. Co., East 
Orange, N. J., has announced that G. 
J. Manahan, gen 
eral Sales Man- 
ager has been 





named vice presi 
dent 


FILLS TRENCH Mr. Manahan 


fr came to A. P. 
r = Smith in 1939 
either side with a broad con- 


struction and mar- 





keting background in water and gas 
utility fields. Since his appointment 
as General Sales Manager in 1945, he 
was directed promotion and sales of 
the Company's products to the wa- 
ter, sewage and gas industries. 

Mr. Manahan holds membership in 
the American Water Works Associa- 
tion, the American Gas Association, 
and other technical and business or- 
ganizations. He will continue to direct 
a the company’s sales activities. 
Does all three jobs better—with only one operator 
Lays pipe - 30,000 foot-pound Backfilis fast— from either Tamps as It fills + meets rigid 
capacity—power boom, up and side of trench + 20 passes per density specifications » tamps | Armco Steel Corp., Middletown, 
down + 4 line speeds « long minute » 4% foot scraper from the bottom up « parallels | Ohio, has announced their merger 
reach, 21 feet + sets hydrants, board + backfills clean» stays work, no straddling + tamps with the National Supply Company. 
valves « unloads, strings « off completed work + works wider, tamps safer + breaks . 
pulls street crossings « handles safer, parallels work « fits concrete + reduces haul-out+ | 
headache ball. all job conditions. Saves clean-up. | - | f th 1 f busi 

| was made as of the close of business 
The Cc L t Vv E A A N D a R E N Cc H a R Co. on the first of May. National Supply 
is now an Ohio corporation and a sub- 
sidiary of Armco. 

A new National Supply board of 
directors composed of nine officers of 


Armeo-National Supply Merge 


The transfer of the properties and 
assets of National Supply to Armco 


20100 ST. CLAIR AVE. + CLEVELAND 17, OHIO 


CONTINUED ON PAGE 106A 
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LEIMUELGS 
a good 


Sludge Dewatering 
Installation? 





E X P E R ! E N C E eee Komline-Sanderson designers and engineers offer the 


experience gained in installing more than 90% of all 
new sewage sludge vacuum filters during the past six 
years. 


D E S | G N 2. The COILFILTER is designed as the most efficient, 
trouble-free, rugged sewage sludge vacuum filter on 
the market today. All metal construction — permanent 
type filter media, self-cleaning — constant output — no 
operating troubles. 


A U » 4 | L l A RI E ) ss. Sludge pumps, chemical feeders, tanks, vacuum re- 


ceivers — the auxiliaries of a COILFILTER installation 
are designed and manufactured by Komline-Sander- 
son to be used as a unit, for optimum performance 
and reliability — geared to the requirements of sludge 
handling. 


M A N U FA ¢ T U R E e=s Every piece of equipment, large or small, manufac- 


tured at the Komline-Sanderson plant receives the 
same careful attention, quality materials, expert work- 
manship and minute inspection so necessary to a fine 


product. 
4 TS SANITARY ENGINEERING DIVISION 
Kk ( KOMLINE-SANDERSON 





ENGINEERING CORPORATION 
PEAPACK, NEW JERSEY 


COILFILTER ) First in Fitters 
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How News of 
THORITE and THOROSEAL =‘ Suppliers 


CONTINUED ON PAGE 104A 


made this underground structure | en 
sound again! National Supply and four of Armco 


Steel has been named. 

With the addition of 12,800 Na 
tional Supply shareholders Armco will 
have approximately 75,000 owners of 
its stock. 


Engineering Firm Moves 
Its Offices 

Parsons, Brinckerhoff, Hall & Mac- 
Donald have announced that they 
have moved to larger offices on the 
23rd and 24th floors of 165 Broad- 
way, New York, N. Y. 

This firm, established in New York 
City in 1885, has always maintained 
headquarters in downtown Manhat- 
tan. For the past ten years, the firm 
Workmen prepare old surface for patching with has occupied offices in three adjoin- 
THORITE. ing, small buildings on lower Broad- 
way. It is anticipated that the new 

Water has entered the concrete and caused corrosion and larger quarters will provide 
of reinforcing rods, blistering the concrete off surface greater convenience and efficiency. 
and causing structural weakness throughout building. : 


a Morris and Hoxie Named 

) ; _— Vice Presidents by Dorr-Oliver 
Dorr-Oliver, Inc., Stamford, Conn., 

has announced the elections of James 

B. Hoxie as Vice President for Pro- 


Ta Gta 


A. L. Morris J. B. Hoxie 


Reinforcing was cleaned, all corrosion was removed 
and brush coat of THORITE applied over entire patch- 
ing area, then filled in with trowel coats of THORITE, 
even with surrounding surfaces. 

THORITE Patching Mortar sets in 20 to 30 minutes and Both newly elected officers of the com- 


can be coated with THOROSEAL while hardening. pany have been Directors of their re- 
spective departments for a number of 


years. As Vice President for Produc- 
tion, Mr. Hoxie will continue overall 


ad sg” GET OUR 16 administrative direction of the com- 
How to dott PAGE BROCHURE 


duction and Albert L. Morris as Vice 
President for Company Relations. 








pany’s wholly owned manufacturing 
plants in Oakland, California and 
Hazelton, Pennsylvania and of equip- 
ment procurement from outside 
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sources. Mr. Morris continues overall 
administration of Dorr-Oliver corpo- 
rate, public and personnel relations. 

Mr. Hoxie has been a member of 
the Board of Directors of the com- 
pany as well as Director of Produc- 
tion since January 1955. He has 
served with Dorr-Oliver and the D-O 
predecessor firm, Oliver United Fil- 
ters, Inc. for 26 years in various pro- 
duction engineering and management 
and sales capacities. 

Mr. Morris, Director of Company 
Relations the past two years, joined 
the predecessor Dorr Company in 
1937 from Syracuse University. He 
served with the company’s Advertis- 
ing Division a number of years prior 
to World War II as Assistant Man 
ager and later as Acting Manager. 
Following several years’ service with 
the U. S. 
Section, he returned to the company 


Marine Corps Personnel 


as Advertising Manager. 

With the formation of Dorr-Oliver, 
Inc. in January 1955, he was named 
Director of Public Relations 
1956 he became Director of the Com- 


In June 


pany Relations Department with re- 
sponsibility for public relations and 
personnel. 


—ROTO-TROL 


RF-2 


This 2-pump RF-2 Roto- 
Trol assures equal use 
and wear of both 
pumps. Each pump is 
operated on alternate 
starting cycles. 

The RF-2 operates both pumps togeth- 
er, when required. RF-2 installations 
give dependable service year after 
year, with the minimum of attention. 


Write for full data 
WATER LEVEL CONTROLS DIVISION 


HEALY-RUFF COMPANY 


183 Hampden Ave., St. Paul 4, Minn. 


WITH 
ALTO- 
TROL 


The Buckeye 307 digs 
CLEAN, LOW-COST DITCH 


With the Gar Wood-Buckeye 307 ditcher, you'll do 
more than dig fast! Advanced “307” control system 


assures cleaner ditch that requires little or no 


hand-finishing. Here’s why: 


Grouped “307” controls simplify operation. 
For accuracy of depth and grade, hydraulic wheel 
hoist lets operator make on-the-go adjustments with 
one hand. “Live”, independent control means 


greatest precision, fewer delays. And, hydraulic 


conveyor drive has 3 speeds in either direction. 
Offers instantaneous control to handle any volume of 
spoil—independent of digging wheel or travel speeds. 
Learn all about the “307” and how it can dig lower 
cost ditch for you! Contact your Gar Wood-Buckeye 


dealer or write to: Customer 
Service Dept., Gar Wood Industries, 


Inc., Wayne, Michigan. 


This owner lays 400% more 
pipe per day since replacing 
a backhoe with the Buckeye 
307. He praises the 307 for 
its neat, continuous spoil- 
bank that permits easy, low- 
cost backfilling. 


PS 
Cet 1» Lepel td 
Mintsalsce tt 
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e For further information on products or services please use reader service card. 





Activated Silica 
starts with “N’ 


“N” sodium silicate is the 
number one choice of water 
treating plants everywhere for 
uniform performance in pro- 
ducing activated silica sol. No 
matter what reactant you use 
or how you prepare the sol, 
“N” silicate is dependable. 
Write down the approximate 
composition— 

Mizing and aging tank for activated silica sol. N, 41° Baumé, 28.7% SiO2, 8.99% Na.0 

(weight 11.6 ib./gal.) 


Let us quote on your requirements of sodi- 
um silicate. Prompt deliveries from nine 
plants. Complete literature on request. 





PQ SOLUBLE SILICATES 
PHILADELPHIA QUARTZ CO. 
1166 Public Ledger Bidg., Philadelphia 6, Pa. 


Trademarks Reg. U.S. Pat. OF 











ROCKWELL-ENGINEERED 
AWWA BUTTERFLY VALVE 


Moat Aduanced Detign 


Rockwell’s new ‘“Wedge-lock’’ design meets and 
exceeds the most rigorous AWWA specifications for 
tight closure and long, trouble-free service. 

In the valve’s most vital part—the valve seat—the 
stainless steel-edged disc seats tightly against the 
crowned, abrasion-resistant surface of the multi-ply 
rubber seat. The entire seat insert is secured to the 
body by serrated contact with the retainer segments. 
The entire seat can be conveniently removed and 
replaced at site of installation. 

Get Bulletin No. 581. 





(Crowned Gum Rubber 
Seat with Abrasion 
Resistont Surtoce 





W.S.ROCKWELL COMPANY 


2528 ELIOT STREET * FAIRFIELD, CONN 
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Helpful 
Bulletins 


Area Meter Transmitter 
731 


Bailey Meter Company, Cleveland, 
Ohio, has just published a 4-page 
Product Specification folder on the 


| application of Bailey Area Meter 


Pneumatic Transmitter to flow meas- 
urement of water, gasoline, oil, tar, 


| chemicals, and distillates. 


Underground Pumping 


Stations 
732 


Zimmer & Francescon, Moline, IIl., 
has released an eight-page bulletin de- 
scribing the completely prefabricated 


| Z-F Underground Pump. 


Armored Rotameters 
733 


Brooks Rotameter Co., Lansdale, 
Pa., has just released a new bulletin 


| that describes armored Ar-Met rota- 


meters designed for pressures up to 
5000 psi and for flow rate equivalents 


| up to 3000 GPM of water 


Two-Column Gas 


Chromatography 
734 


Beckman Scientific Instruments 
Div., Fullerton, Calif., has just pub- 
lished a 4-page Data Sheet that de- 


| scribes and illustrates the time-saving 
| benefits of two-column gas chromatog- 


raphy. 


Steel-Plastic Pipe 
735 


Jones & Laughlin Steel Corp., Pitts- 


| burgh, Pa., has just released a four- 


page pamphlet containing information 


| about a newly-developed rigid plastic 
| pipe encased in a steel jacket. 








WATER DISTRIBUTION SYSTEM 
ASSISTANT DISTRICT SUPERVISOR 


Responsible for maintenance of water mains 
and assisting in supervising large labor force. 
Position requires night work on regular basis. 
Requirements — high school and four years 
exp., one year at the supervisory level, in the 
installation and repair of water mains and 
appurtenances. Merit system benefits. Send 
resume to Miss Bernice Siman, Personnel De- 
partment, Rm. 975, City Hall, Philadelphia 7, 
Pennsylvania. 














e For further information on products or services please use reader service card. 


Diaphragm Feeder Handles 


Concentrated Chemicals 
736 


Proportioneers, Inc., a division of 
-I-F Industries, 


3 Providence, 
R. I., has just issued a bulletin de- 


Inc., 
scribing a compact, redesigned version 
of the economical wall-mounted Pro- 


portioneer Diaphragm Feeder. The 


Sewer Pipe 
737 
Armco Drainage & Metal Products 
Inc., Middletown, Ohio, has just pub- 
lished a new 4-page folder that de- 
scribes Smooth-Flo sewer pipe, a cor- 
rugated metal pipe paved to the full 
periphery of the pipe 


Buyers’ Guide for 


Control Equipment 
738 
Co., St. Paul, 


has just published an all-new, 


\utomatic Control 
Minn., 
comprehensive guide to the selection 
of the proper controls for automati- 
cally controlling liquids at predeter- 
mined levels or pressures in domestic, 
municipal, industrial, or military ap- 


plications. 


Sewage Measurement Unit 
739 

Instru- 

has 


Burgess- Manning’s Penn 
ments Div., Philadelphia, Pa., 
just published a comprehensive bul- 
letin Type “ML” Meter. A new con- 
cept in measuring sewage flow through 


Parshall Flumes. 


Cleaning Electric Motors 
740 


New York, 


informative 


Inc., 
has available an 


Fine 
ae + 
bulletin on “The Cleaning of Electric 
Motors.” The bulletin such 
subjects as: Procedures for Cleaning 
Motors and Hazards 
Present When Using Solvents, How 
to Select a Safe, Efficient Solvent. 


Organics, 


covers 


Generators, 


Low and High Head 

Mixed Flow Pumps 
741 
Economy Pump Div., C. H. 
Wheeler Mfg. Co., Philadelphia, Pa., 
has just published a new six-page two- 
color catalog, describing Low- and 
high-head mixed flow volute pumps 
for sewage disposal, drainage, flood 


control, irrigation, raw water pump- 
ing, or for any relatively clear liquids. 


Sump and Process Pumps 
742 
Goulds Pumps, Inc., Seneca Falls, 
N. Y., has just published a bulletin 
describing its line of heavy duty ver- 
tical centrifugal pump and process 
pumps. Single and duplex units, as 
well as wet and dry pit types, are cov- 
ered. Units are available for pit depths 
up to 20 feet with capacities to 1080 
gpm and heads to 290”. 


Cylinder Actuators 
743 


Conoflow Corp., Philadelphia, Pa., 
has recently issued a 12-page booklet 
describing the company’s complete line 
of Series 50 Cylinder Conomotor ac- 
tuators. 


How to Lay Concrete 
Pressure Pipe 
744 
Price Brothers Company, Dayton, 
Ohio, has just issued a new and re- 
vised edition of the manual “Concrete 
Pressure Pipe Laying Instructions.” 





WHEN YOU NEED METERING IN A 
HURRY ON EXISTING MAIN-LINES, 
Specify 





With only a brief shutdown period, 
a Sparling Saddle Meter may be 
installed on an existing main-line 

as simple as installing a small 
section of pipe. These meters have 
the same high efficiency and re- 
sistance to corrosion as do all 
Sparling meters. Accuracy held at 
2% with no real problems of wear, 


incrustations or corrosions. 


OTHER OFFICES: 


Atlanta 3 @ Chicago 4 @ Cincinnati 2 

Dallas 1, Texas @ Denver 6 
Kansas City 6, Mo. @ Roselle, W. J. 
San Francisco 24 @ Seattle 99 


Toronto, Can. @ Romford, England 








SADDLE 
METERS 


IT’S THIS SIMPLE! 


With Sparling fur- 
nished templates, 
cut out a small 
section of the pipe, 
drill holes and drop 
in a Saddle Meter. 
Vanes also sup- 
plied. 





© Please send more information on 


Name 
Company 
Address 
City 


229 N. Temple City Bivd., El Monte, California 


TTrrirrerertritirtrtitititttt tee... 


WRITE TODAY! 





Peeseeeeeeeeeeee ees eeeeeeeeeeeey 


Sparling Saddle Meters. 


Zone State 


Send to: SPARLING METER COMPANY 
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rispin 


AIR VALVES 


... keep pipelines open 
for safe, economical operation 


Simplified construction, easy accessibility, 
maximum durability and efficient cost- 
saving operation are basic in every 
Crispin Air Valve. 


Crispin 

UNIVERSAL AIR VALVES 

.« positive, full-time air Crispin 

control when line is filled, PRESSURE AIR 

in operation or emptied. VALVES pro- 
vide avtomatic 

oir escape while line 

is under pressure; 
Crispin prevent air occumu- ye 
AIR & VACUUM VALVES ae eee 2 

.. permit air to escape Ol V4 
as line fills, allow air to at* “ty 


enter as line empties. : multiplex 


Write, wire or phone . 
for complete tloomatien ° MANUFACTURING COMPANY 
e 


on dependable Crispin Air 
Valves thot keep your pipelines O° BERWICK, PENNSYLVANIA 
Dept. B 


open for safe, economical operation 


7 5s 
* 45 ver* 


GUNITE «-: ‘ oe ie 


“Gunite” is the modern process 


(sand and cement applied pnevu- 
matically) for repairing, con- 
structing, lining: 
e Reservoirs 
e Dams 
e Filter Plants 

= 
e Sewage Disposal Plants 
e Tanks 


e Stadiums _—— ttt 


, 
e Bridges 
3 Wutt FOR MORE INFORMATION, 
e Sea Walls INCLUDING 48 PAGE “GUNITE” BOOKLET. 


¢ Swimming Pools, etc. P RES 5 U . a i 


OTHER OFFICES IN FLORENCE, ALA. 1555 Helton Strest 


i iler.\clemm las NEWARK 5,N. J 
30 W. Washington Street 193 Emmet Street 
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Helpful 
Bulletins 


CONTINUED FROM PAGE 109A 


Trenchliner Versatility 
745 
Parsons Co., Newton, Iowa, has 
just published a 12-page catalog em- 
phasizing the versatility and rugged- 
ness of the Parsons 310 Trenchliner. 


Meter—Pump 
746 
Hills-McCanna Company, Chicago, 
lll., has released a new eight-page, 
two-color bulletin featuring the new 
integral McCannameter, a proportion- 
ing pump. 


Demineralization 
747 
Graver Water Conditioning Co., 
New York, N. Y., has just announced 
the availability of a newly revised and 
enlarged bulletin, on Demineraliza- 
tion. 


Pressure Regulators 
748 
Kieley & Mueller, Inc., Middletown, 
N. Y., has released a new 28-page 
bulletin, “Pressure Regulators and 
How to Select Them.” 


Corrosion Inhibitor 
749 
Calgon Co., Pittsburgh, Pa., has 
published a bulletin on Composition 
TG, a sodium-zinc, hexametaphos- 
phate corrosion inhibitor for municipal 
and industrial water systems. 











Our Service Is A 
STIMULATING 
OPERATION 
Making Old 
Water Towers 
& Standpipes 
Look Like 
New Jobs 
SURFACE MATERIALS THAT 
ARREST CORROSION 


All guaranteed work 


SPEELMON ELEVATED 
TANK SERVICE 


Complete Painting & Repair Service 
822 N. Court St. Rockford, Ill. 




















Consulting Engineers so erdilait dca alia 














ALBRIGHT & FRIEL INC. 


Consulting Engineers 
Water, Sewage, Industrial Wastes and Incineration 
ys er a I tp Highways, Gridges and 
Airperts—D Fleed Control, industrial Bulld- 
in jevestigntions, Reports, Appraisals and Rates 
—Lsheretery for Chemical & Bacteriological 
Analyses—Complete | eas on Design and Super- 
vision of Constructi 

Three fae Center Plaza 
Philadeiphia 2, Pa. 


Bowe, Albertson & Associates 
Engineers 
Water and Sewage Wurks—Indus- 
trial Wastes—Refuse Disposal— 
Municipal Projects—Industrial 
Buildings—Reports—Plans—Spec- 
ifications—Supervision of Construc- 
tion and Operation—Valuations— 


Laboratory Service 
75 West Street New York 6, New York 


CAPITOL ENGINEERING 
CORPORATION 





ecutive Offices 
DILLSBURG, PENNSYLVANIA 











Alvord, Burdick & Howson 


Engineers 
Water Works, Water Purification, Flood Re- 
lief, Sewerage, Sewage Disposal, Drainage, 
Appraisals, Power Generation 


20 N. Wacker Drive, Chicago 6, Ill. 


BOYLE ENGINEERING 
Consulting Engineers 
Water—Sewers—Streets 

Structures—Surveys 
Reports—Special Districts 


331 Spurgeon Bidg. 3913 Ohio, Rm. 200 
Senta Ana, Calif. San Diego 4, Calif. 


The Chester Engineers 


Water Supply and Purification—Sewage 
and Industrial Waste Treatment—Power 
Plants—Incineration—Gas Systems—Val- 
uations—Rates—Management—Lab- 
oratory—City Planning 
601 Seusmon Street 
Pittsburgh 12, Penna. 








JOHN J. BAFFA 


Consulting Engineer 


Water Supply and Treatment 
Sewerage and Sewage Treatment 


75 West Street New York 6, N. Y. 


Breckway, Weber & Brockway Engineers 
INCORPORATED 
George 8. Brockway Roy E. Weber 
George R. Brockway 
STAFF 


H. L. Fitzgerald T. A. Clark B. E. Whittington 
R. E. Owen John Adair, Jr. 
C. A. Anderson T. BR. Demery 


Civil, Structural, Sanitary, Municipal, Electrical 
West Paim Beach, Florida 


Chas. W. Cole & Son 
Engineers — Architects 


Sewerage, Water Supply, Bridges, 

Highways, Toll Roads, Industrial, 

Municipal and Commercial Buildings 

220 W. LaSalle Ave., South Bend, indiana 
Central 4-0127 








MICHAEL BAKER, JR., INC. 
The Baker Engineers 


Civil Engineers, Planners, and Surveyors 
Airports, Highways, Sewage Disposal Systems, 
Water Works Design and Operation— 
City Planning—Municipal Engineering— 
All types of Surveys 
Home Office: Rochester, Pa. 

Branch Offices: 

Jackson, Miss. 


Buck, Seifert and Jost 
Consulting Engineers 
Water Supply, Sewage Disposal, Hydraulic 
Developments, Reports, Investigations, Valu- 
tions, Rates, Design Construction Operation 
Management, Chemical and Biological 
Laboratories 


112 East 19th St. New York 


CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply, Sewerage, Flood Control 
& Drainage, Bridges, Express Highways, 
Paving, Power Plants, Appraisals, Re 
ports Traffic Studies, Airports, Gas & 
Electric Transmission Lines. 

360 East Grand Ave. Chicago 11, Ml. 








Betz Laboratories, Inc. 

CONSULTING ENGINEERS 
INDUSTRIAL WASTE 
INDUSTRIAL WATER 

ANALYSIS DESIGN 

INVESTIGATIONS OPERATION 
Gillingham & Worth Sts. 
Philadelphia 24, Pa. 


BURGESS & NIPLE 
Civil and Sanitary Engineers 
Water Supply and Purification 
Sewerage and Sewage Treatment 
Appraisals, Reports, Valuations 


2015 West Fifth Avenue 
Columbus 12, Ohio 


CARLC.CRANE, Inc. 


CONSULTING ENGINEERS 


2702 MONROE ST. 
MADISON 5, WISCONSIN 








BLACK & VEATCH 
Consulting Engineers 
Sewage—Waste Disposal—Water 
Electricity—Industry 


Reports, Design, Supervision of Construc- 
tion, Investigations, Valuations and Rates 
1500 Meadow Lake Parkway 
Kansas City 14, Missouri 


BURNS & McDONNELL 
Engineers—Architects—Consultants 
KANSAS CITY, MO. 


P.O. Box 7068 
Phone: DEimer 3-4375 


MR. CONSULTING ENGINEER 


Are you interested in both 
WATER & SEWAGE 


If so there is no better place for your pro- 
fessional card than in this dual interest 
magazine 


Water & Sewage Works 








BOGERT AND CHILDS 


CONSULTING ENGINEERS 
L. Fred S. 


Robert A. 


Bridges 
145 East 32nd Street, New York 16, N. Y. 








Camp, Dresser & McKee 
Consulting Engineers 
6 Beacon Street, Boston 8, Massa. 

Water Works and Water Treatment; Sewer- 
age and Sewage Treatment 

Industrial Wastes; Investigations and Re- 
ports; Design and Supervision; Research 
and Development; Flood Control. 














ROY B. EVERSON 


Water Treatment Service Since 1900 for 
Swimming Pool Circulating Systems. Puri- 
fication Systems as applied to Sewage 
Treatment and Water Works. A New Sys- 
tem for Automatic Control. 


233 W. Huron Street, Chicage 10, Ill. 








Additional Engineers Cerds 
on Next Page 
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ENGINEER ASSOCIATES 


Consulting Engineers 
Disposal Systems, Water Works 
Airports, Highways and Bridges 
anning & Engineering for 
Building Design 
312 N. W. Eighth St. 
Evansville, Indiana 


HASKINS, RIDDLE & SHARP 


Consulting Engineers 


Water—Sewage & Industrial Wastes— 
Hydraulics 


Keports, Design, Supervision of Construction 
Appraisals, Valuations, Rate Studies 


1009 Baltimore Ave. Kenses City 5, Me. 


Morris Knowles, Inc. 


Engineers 
Water Supply and Purification, Sewerage 
and Sewage Disposal Valuations, Labora- 
tory, City Planning 


1312 Park Building. Pittsburgh, Pa. 














FAY, SPOFFORD & THORNDIKE, Inc. 


Engineers 


Water Supply and Distribution—Drainage 
Sewerage and Sewage Treatment 
Airports—Bridges—Turnpikes 
Port and Terminal Works—Industrial Bidgs. 


Investigations, Reports, Designs, Valuations 
Supervision of Construction 


11 Beacon Street, Boston 8, Mass. 


HAVENS AND EMERSON 


A. BURGER 


ERS 
. INDUSTRIAL 
WASTES VALUATIONS—LABORATORIES 


LEADER BLDG. WOOLWORTH BLDG. 
CLEVELAND 14, 0. NEW YORK 7, N. Y. 


LANNING 
Sanitary Engineering Co., Inc. 


Consulting Engineers 


Professional Building 
1100 South Broad Street 
Trenton New Jersey 














FINKBEINER, PETTIS & STROUT 


Carleton S. Finkbeiner Chories E. Pettis 


Harold K. Strout 
CONSULTING ENGINEERS 


Water Supply. Water Treatment. Sewerage, 
Sewage Treatment, Wastes Treatment, 
Bridges. Highways & Expressways 


2130 Madison Avenue Toledo 2, Ohio 


Hayden, Harding & 
Buchanan, Inc. 


Consulting Engineers 

John L. Hayden 
John H. Harding Oscar J. Compto 
Waterworks, Sewerage, Civil, 


Mechanical, Electrical, Structural 
1340 Solders Field Road, Boston 35, Mass. 


LOCKWOOD GREENE 
ENGINEERS, INC. 


Architects - Engineers 

Montgomery Building 

SPARTANBURG, S&S. C. 
Water Suppl pawee & ante 


Sewage Disposal—Valuations ppraisais 
Industrial aste—Industrial Sion! l"Desten 




















Freese & Nichols 
FORT WORTH, TEXAS 


Freese, Nichols & Turner 
HOUSTON, TEXAS 


industrial and Municipal Engineering—Water Sup 
ply and Purification—Sewerage and industrial 
Waste Treatment—Highways and Structures—Dams 
—Drainage Works—Airports—'nvestigations—Valu- 
ation—Design and Supervision 


HAZEN AND SAWYER 


ENGINEERS 
Alfred W. Sawyer 
H. E.Hudson, Jr. 
Water and Sewage Works 
Industrial Waste Disposal 
Drainage pth Flood Control 


122 East 42nd St. 3333 Book Building 
New York 17, N. Y. Detroit 26, Mich. 


Richard Hazen 


WM. S. LOZIER CO. 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification 
Refuse Disposal 
Consulting Engineers 


10 Gibbs Street Rochester 4, N. Y. 














GANNETT FLEMING CORDDRY 
AND CARPENTER, INC. 


Lely 
HARRISBURG, PA. 
Pittsburgh, Pa. Da Beach, Fic. 
iphia, Pa. 

Water Works, Sewage, Industrial Wastes 
znd Garbage Disposal—Roads, Airports, 
and Garbage Disposal—-Roads, Airports, 
Bridges, Flood Control, Traffic & Parking, 
Appraisals, Investigations & Reports 


HENNINGSON, DURHAM 
& RICHARDSON 


Consulting Engineers since 1917 for more 
than 700 cities and towns. 


Water Works, Light and Power, Sewers, 
Sewage Treatment, Reports, Flood Con- 
trol, Appraisals, Drainage, Paving. 


2962 Harney St., Omaha 2, Nebraska 


Metcalf & Eddy 
Engineers 
Water, Sewage, Drainage, Refuse and 
Industrial Waste Problems 
Valuations 
Laboratory 


Statler Building. Boston 16 








GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


New York Reading. Pa. Washington 
Houston Philadelphia 





The Jennings-Lawrence Co. 
Civil & Municipal Engi: s 
Consultants 


Water Supply, Treatment & Distribution 
Sewers & Sewage Treatment 
Reports—Design—Construction 

1392 King Ave. Columbus 12, Ohle 





O'BRIEN & GERE 


Consulting Engineers 


Water Supply, Treatment and Distribution 
Sewerage and Sewage Treatment 
Industrial Waste Treatment—Flood Control 
and Drainage—Rate Studies 


400 East Genesee Street Syracuse 2, N. Y. 








Consulting Sanitary Engineers 
WATER SUPPLY AND PURIFICATION 
SEWERAGE AND SEWAGE TREATMENT 
Design, Construction and 
Supervision of Operation 
2771 Paxton Street Harrisburg, Pa. 


Jones, Henry & Williams 
Consulting Sanitary Engineers 


Water Works 
Sewerage & Treatment 
Waste Disposal 


821 Security Bldg. Toledo 4, Ohio 


PARSONS, BRINCKERHOFF 

HALL & MACDONALD 
G. Gale Dixon, Associate 

Civil and Sanitary Engineers 

Water, Sewage, Drain and 
Industrial Waste P 

Structures— Power—Transportation 

165 Broadway New York 6, N. Y. 








Engineers 
Samvel A. Greeley Paul Hansen (1920-1944) 
Paul E. Langdon Kenneth V. Hill 
Thomas M. Niles Samuel M. Clarke 
Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control” Drainage, Refuse Disposal 


220 S. State Street, Chicago 4 











Engineering Office of 
CLYDE C. KENNEDY 


SANITARY ENGINEERING 


SAN FRANCISCO 








MALCOLM PIRNIE ENGINEERS 


Malcolm Pirnie Ernest W. Whitlock 
Robert D. Mitchell Carl A. Arenander 
Malcolm Pirnie, Jr. 
MUNICIPAL AND INDUSTRIAL 
Water Supply—Water Treatment 
Sewage and Waste Treatment 
Drainage—Sewerage—Refuse Disposal 
25 West 43rd St. New York 36, N. Y. 
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THE PITOMETER ASSOCIATES, INC. 
Engineers 


Water Waste Surveys 

Trunk Main Surveys 

Water Distribution Studies 

Water Measurements & Special Hydrau- 
lic Investigations 


New York, 50 Church Street 


ROBERT AND COMPANY 
ASSOCIATES 


Engineering Division 


ATLANTA 


Alden E. Stilson & Associates 


Limited 
c iting i4 gi s 
Water Supply—Sewage—Waste Disposal 
Bridges—Highways—lIndustrial Buildings 
Studies—Surveys—Reports 


2060 E. 9th Street, Cleveland 15, Ohio 











soi, 


LEE T. PURCELL 





Water Supply & Purification; Sewerage & 

Sewage re Industrial Wastes; Inves- 

tigations & Reports; Design; Supervision of 
Construction & on 
Analytical Laboratories 


36 De Grasse Street Paterson 1, N. J. 


MR. CONSULTING ENGINEER 


Are you interested in both 


WATER & SEWAGE 
If so there is no  bett er Pl a se for your pro- 
fessional card than ir is dual interest 
magazine 
Water & Sewage Works 


Weston & Sampson 


Water Supply, Water Purification, Sewer- 

age, Sewage and Industrial Waste Treat 

ment, Corrosion Control, Laboratory Serv- 
ice Supervision, Valuations 


14 Beacon St. Boston, Mass. 











Rader and Associates 

Consulting Engineers 

tr Works, Sewers, R 

Other Public Works 
Investigations, 

Specifications and Supervisi 
Construction Work 

111 N.E. 2nd Avenue Miami 32. Florida 


Benjamin L. Smith & Associates 
Engineers 
Investigations—Reports 
Designs—Supervision—Valuations 
Municipal Engineering and Public Utilities 


11 North Pearl Street 
Albany 7, New York 











Whitman & Howard 
Engineers (Est. 1869) 
Water Supply, Water Purification, Sewer- 
age, Sewage Disposal, Water Front Im- 
provements and all Municipal and In- 
dustrial Development Problems, Investi- 
gations, Reports, Designs, Supervision, 
Valuations. 
89 Broad St., Boston, Mass. 








Thomas M. Riddick 
Consulting Engineer and Chemist 


Municipal and Industrial Water Purification 
Sewage Treatment, Plant Supervision, Stream 
Pollution Investigations, Chemical and Bac 
teriological Analyses. 

369 East 149th Street 

New York 55, N. Y. 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


Hershey Building 208 S. LaSalle St. 
Muscatine, lowa Chicago 4, Ill. 


WHITMAN, REQUARDT 
& ASSOCIATES 


Engineers—Consultants 


Civil—Sanitary—Structural— 
Mechanical—Electrical 
Reports, Plans, Supervision, Appraisals 
1304 St. Paul Street 
Baltimore 2, Maryland 


























Tope in Everything 
ONVENIENT 


Ideally located in St. Louis, two short 
blocks from the Union Station and in 
the center of the Wholesale District 

. » « Preferred, always by experienced 
travelers because of its outstanding 
edvanteges— Every room with 
combination tub and shower . . . and 
circulating ice water. 





THE MM grtinique 


THE NEW LOOK IN NEW YORK c*: 


Sparkling new interiors—superb new 
furnishings-—striking new decor! 
Ideally located in the great Penn 
Zone Times Square, Radio City 
Rocketeller Plaza, theater district, 
and famous Fifth Avenue shops less 
than 5 minutes away. Lobby con- 
nects with Penn Railroad and Grey 
hound Bus terminals, and Hudson- 
Manhattan Tubes to Jersey Delicious food . . . cheerful service. 
650 luxurious rooms—radio. telev: ‘ ets ‘ AIR-CONDITIONED ROOMS 
sion, air-conditioning available All 4 ¥ Ssasp hts Spee 

hotel services. = eS OE se. ' 50 








7 
from $5 single $8.50 double 


7 
CONVENTION FACILITIES 


7 
NEW MARTINIQUE LOUNGE 
COFFEE SHOP 


BROADWAY bik e 
32nd ‘STREET ow 


Telephone PEnnsy!vania 6-3800 


LOCUST ST. AT EIGHTEENTH 


ST. LOUIS 
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i FLOmatcher } 
solves variable- 

| flow sewage 

pumping problems — 


aE 
IF you must solve the problem of moving 
sewage or waste uphill or over 

difficult terrain 


GET the facts about the FLOmatcher 
system of variable flow sewage 
pumping control 


WHICH gives your pumps gravity stability 
of flow, without steps or surges, thus 
decreasing maintenance and costs, and 
giving you higher output from smaller 
pumping systems 


FLOmatcher 
a product of 


GENERAL SERVICES CO. 


CORVALLIS, OREGON 


\c] te) ic) i’ be) ) cl ele) aa ek 


WATL SALES REP P BOX PORTLAND. OREGON + CA 





ENSLOW 


STABILITY 
INDICATOR 


For checking the equilibrium of a fin- 
ished water, and supplying an index 
useful in controlling anti-corrosion treat- 
ment. Catalog No. 83-895 


WRITE: 


Phipps & Bird, Inc. 


P. ©. Box 2V Richmond 5, Va. 
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ign of a progressive city... 


This graceful, contemporary structure is fast becoming a landmark of America’s 
move to the suburbs. 
Horton Waterspheres® and Waterspheroids® match the needs of growing com- 
munities esthetically and economically. The all-welded structure combines sound 
engineering with pleasing symmetry, insures minimum maintenance and re- 
quires a minimum of ground space for foundations. 

Waterspheres are available in capacities to 250,000 gals.— Waterspher- 

oids to 500,000 gals. Write our nearest office for details—ask for the 

“‘Watersphere and Waterspheroid Bulletin’. 


: 


* 


This 400,000-gal. Waterspheroid is one 
of many Horton structures which now 
supply the metropolitan Houston, 
Texas area with over 35 million gal- 
lons of water storage. 


Chicago Bridge & Iron Company 


Atlanta © Birmingham © Boston © Chicago © Cleveland © Detroit * Houston 
New Orleans © New York © Philadelphia © Pittsburgh © Salt Lake City 
San Francisco * Seattle © South Pasadena © Tulsa 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY ond GREENVILLE, PA, M38C 
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The Counterbalanced Lever Valve 
is an exclusive - outstanding - time tested 


e5 t feature of the larger 
DETECTOR CHECK fa = te S$ — y 
WATER METERS 


where the accurate registration 


of all rates of flow is so necessary. 








HERSEY MANUFACTURING COMPANY 
DEDHAM, MASS. 


BRANCH OFFICES: NEW YORK — PORTLAND, ORE. — PHILADELPHIA 
ATLANTA — DALLAS — CHICAGO — SAN FRANCISCO — LOS ANGELES 
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